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—  art  exam i nation  of  propagation  phenomena 
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—  part  II:  next  stop,  1296 W9CGI 
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—  another  method  for  driving  speakers 
K4IPV 

60      Load  a  Lawn  Chair 

—even  if  you  can't  carry  a  tune,  you  can  build 
this  matchbox WBSPPV 

62     The  Penultimate  CPO 

—  a  nondiscrete  LSI  device.  .  ,  NGH! 

64     Get  Out  and  Vote 

—  a  grass  roots  project  for  this  election  year 

, . WA9FDP/WR9ACD 

68     A  Wider  Windom 

—  broadbanded  sans  transmatch, ,  >  .  WA4PYQ 

70     RYRYRYRY 
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, . Minchow 
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KL7IPE/DA1SM,    DF7NM 
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84     The  Two-Meter  Monkey 
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88      RTTY  QSK 

—  break  in  to  RTTY  operation  with  a  KOR 
CT1EM/PV1AQL 

90    \\A  A  Programmer's  Potpourri 

"H  —fifteen  practical  programs  for  hams 

K20AW 


102     CB  to  10 

—  part  XXIX:  put  that  Hy-Gain  CB  board  to  use 
„-...„.«; W1BC 
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—  but  occasionally  they  do  get  sick.  , .    W4ANL 

112  The  Battery  Minder 

—  a  real  turn-on  for  chargers.  . . . K4GOK 

116     Working  in  Wood 

—  a  tilt-over  home-brew  for  $2  a  foot 
WB3ICL 

118     The  Two-Hour  Audio  Amp 

—quick  to  construct  easy  to  use.  K7HKL 

122     Power  X  2. .  .Plus! 

—  an  improved  two-battery  auto  electrical 
system WAS!  DT 

126     The  Little  Thinker 

—a  quick  puzzle  project WB4RXB 

130     A  Conversion  with  Gusto 

—  throw  your  weight  around  on  six. . .  WB2WIK 
134     The  Confidence  Builder 

-a  CW  speedometer WB4TYL 
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^    Tempo  S-l 
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•  The  first  and  most  thoroughly  field 
tested  hand-held  synthesized  radio  available, 
800  channels  in  the  palm  of  your  hand. 

•  Simple  to  operate.  (You  don't  need  a 
degree  in  computer  programming) 

•  Heavy  duty  battery  pack  allows  more 
operating  time  between  charges. 

•  External  microphone  capability 

•  The  lowest  price  ever.. .$259.00 

•  The  S-lT  (With  touch  tone  pad 
instaBed)^$289.Q0 

Now  available  is  the  expanded  line  of  Tempo  commercial 
hand  helds  ."big  name'  quality  at  affordable  prices.  The 
FMH-12  4  FMH-15  operate  in  the  135  to  174  MHz  range  and 
the  FMH-40  &  FMH-44  in  the  440  to  480  MHz  range. 
Tempo  also  offers  the  FMT-2  &  FMT-42.  They  provide 
excellent  VHF  or  UHF  mobile  communications  and  feature  a 
remote  control  head  for  hide-away  mounting. 
Also  available  is  the  superb  MR- 3  pocket  receiver.. .a 
miniature,  2  channel  VHF  high  band  monitor  or  paging 
receiver. 

Please  call  or  write  for  complete  information.  Also  available 
from  Tempo  dealers  throughout  the  US  and  abroad. 


the  first  in  synthesize 

portables  gives  yo 

the  broadest  choice 
at  the  lowest  price 

..•the  new 

*  The  only  synthesized  hand-held  offering  5  wai 

output,  (Switchable  for  1  or  5  watt  operation) 

*  The  same  dependability  as  the  time  proven  S- 
Circuitry  that  has  been  proven  in 
more  than  a  million  hours  of  operation. 

*  Heavy  duty  battery  pack. 


*  External  microphi 
3fc  The  S-5's  exciting  low  price, ..only  $299.00 

#  With  touch  tone  pad  $339.00 


SUPPLIED  ACCESSORIES 

Telescoping  whip  antenna,  ni-cari  battery 

pack,  charger. 

OPTIONAL  ACCESSORIES 
12  Button  touch  tone  pad  (not  installed! 
$39  •  16  Button  touch  tone  pad  (not 
installed}:  S48  •  Tone  burst  generator: 
$29,95  •  CTCSS  sub-audible  tone  control; 
£2995  •  Rubber  flex  antenna:  SS  •  Leather 
holster:  $16  •  Cigarette  tighter  plug  mobile 
charging  unit:  $6  *   Matcnirm  30  watt 
output  13,8  VCO  powef  amplifier  (S30) 
$89  •  Matching  80  watt  output  power 
amplifier  (580):  $149 


SPECIFICATIONS 

Frequency  Coverage;  144  to  148  MHz 

Channel  Spacing:       Receive  every  5  kHz. 

transmit  Simplex  or 

*  600  kHz 
Power  Requirements:  9,6  VOC 
Current  Dram  17  ma-standby 

900  ma-transmit 
Antenna  Impedance:  50  ohms 
Dimensions:  40  mm  x  62  mmx 

170  mm  (le-xZS1" 

x  6.7") 
Weight:  17  oz. 

Sensitivity:  Belter  ltian.5 

microvolts  nominal  (or 

20  db 

The  Tempo  S-2 

Tempo  is  first  again.  This  time  with  a  superior  quality  synthesized  220  MHz  hane 
held  transceiver.  With  an  S-2  in  your  car  or  pocket  you  can  use  220  MHz  repeater* 
throughout  the  U.S.  it  offers  all  the  advanced  engineering,  premium  quality 
components  and  exciting  features  of  the  S-1.  The  S-2  offers  1000  channels  in  ar 
extremely  lightweight  but  rugged  case. 

If  you're  not  on  220  this  is  the  perfect  way  to  get  started,  With  the  addition  of  the  S 
25  (25W  output)  or  S-75  (75W  output)  Tempo  solid  state  amplifier  it  becomes  i 
powerful  mobile  or  base  station.  If  you  have  a  220  MHz  rig.  the  S-2  will  ack 
tremendous  versatility.  Its  low  price  includes  an  external  microphone  capability 
heavy  duty  ni-cad  battery  pack,  charger,  and  telescoping  whip  antenna. 
Price  .$349.00  With  touch  tone  pad.„$399.0< 

TEMPO  VHF  &  UHF  SOLID  STATE  POWER  AMPLIFIERS 

Boost  your  signal.  .  .  give  It  the  range  and  clarity  of  a  high  powered  base 
station.  VHF  (135  to  175  MHz) 

Model  No 

130A02 


Drive  Power 
2W 

TOW 

30W 

2W 

tow 

2W 

2W 


Output 
130VV 
130W 
1 JUW 

80W 

SOW 
BOW 
SOW 
3QW 


130A10 

130A3O 
80A02 
80A10 
80A30 
50A02 
30A02 


Price 

5209 
Si  89 
S199 
$163 
5149 
Si  59 
$129 
S  89 


TOLL  FREE  ORDER  NUMBER:  !800!  421-6631 

For  all  stales  except  Gahfo?  rua 

Calif  residents  please  call  collect  on  our  regular  numbers 

11240  W.  Olympic  Blvd..  Los  Angeles 
931   N.  Euclid,  Anaheim,  Calif.  92601 

Butler.   Missouri  64730 


UHF  (400  to  512  MHz)  modett.  lower  powef  and  FCC  type  accepted  models 
also  ova  (table. 


Calif.  90064 


213/477-6701 
714/772-9200 

816/679-3127 
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Switch  it... 

tune  it... 

load  it... 
measure  it... 
send  it... with 

Heathkit 

amateur 
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Low  SWR  and  maximum 
radiation  are  yours  with  the 
SA-2040  2  kW  Antenna  Tuner. 


sPfc> 


No  matter  what  you  are  doing  to 

your  signal,  Heath  has  the  amateur 
gear  to  help  you  do  it  better.  „ .  and  to 
save  you  money,  too.  Heath  is  your  one- 
stop  headquarters  for  accessories,  antennas  and 
complete,  build -it-yourself  rigs.  And  they're  all 
backed  by  the  more  than  200  hams  at  Heath. 

The  new  Heathkit  Catalog  describes  one  of 
the  most  complete  selections  of  ham  gear  any- 
where. You'll  also  find  the  latest  in  home  com- 
puters, fine  stereo  components,  color  TV's, 
precision  test  instruments  and  innovative  elec- 
tronics for  your  home... all  in  easy-to-build, 
money-saving  kits. 

It  s  one  catalog  you  don't  want  to  be  without. 
Write  for  your  free  copy  today  or  pick  one  up 
at  your  nearest  Heathkit  Electronic  Center, 


SEND  FOR  FREE  CATALOG 


at 


Measure  power  and  SWR  with 
the  HM-2I41  Dual  Meter  VHF 
Wa ttm eter  you  build  yourself. 


The  easy-to-build   C 
Cantenna1^  Dummy  Load 
reduces  QRM  during 
tune-up. 


Write  to  Heath  Company,  Dept  01V694, 
Benton  Harbor,  Ml  49022.  In  Canada,  write 
Heath  Co.,  1480  Dundas  Highway  East. 
Mississauga.  Ontario  L4X2R7. 

VISIT  YOUR  HE ATHKtT  STORE 

In  Ihe  U.S.  and  Canada,  visit  your  nearby 
Heathkit  Electronic  Center  where  Heathkit 
Products  are  displayed,  sold  and  serviced. 
See  the  white  pages  of  your  phone  book.  In 
the  U.S,,  Heathkit  Electronic  Centers  am 
units  of  Ventechnology  Electronics  Corporation. 
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Heathkit 
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Send  smooth* 
easy-to-read  CW 
with  the  Heathkit  HD-1410 
Electronic  Code  Keyer. 


Switching  antennas 

is  easy  with  the  low-priced 

SA-1480  Remote  Coax  Switch, 


AM-410 


Info 


Manuscripts 

Contributions  in  the  form  of  manu- 
scripts wtth  drawings  anchor  photo- 
glyphs are  welqome  and  will  too  con- 
sidered for  passible  publication  We 
can  assume  no  responsibility  for  loss 
or  damage  to  any  material  Please 
enclose  a  stamped,  set  f -addressed 
envelope  with  each  submission  Pay 
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available  upon  requeEi 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  OT458 

Phone  60%924  3d73 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone:  603-924-7 138 

Circulation  Offices: 

Eim  Street 

Peterborough  NH  01456 

Phone  603-924  7296 

Subscription  Rotes 

in  the  United  States  and  Possessions: 
One  Year  112  tssuesj  £25.00 
Two  Years  (24  rssues)  £38.00 
Three  Years  (36  issues  I  $5300 

Elsewhere: 

Canada— $27.00/1   year  only.  US 
funds  Foreign  surface  mail  — S35.Q0n 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


AUTOMATIC  IDENTIFICATION 

Just  a  few  years  ago,  it  was  a 
big  deal  to  build  a  circuit  which 
could  allow  a  car  horn  to  send 
"hi."  The  best  way  to  send  any 
repeated  code  signal  was  to 
make  a  code  wheel  out  of  metal 
and  have  it  operate  a  micro- 
switch.  One  long-forgotten  firm 
even  had  such  a  device  on  the 
market. 

When  amateurs  were  first  per* 
mined  to  send  frequency-shift 
Teletype™  signals  on  the  low 
bands,  the  rules  called  for  iden- 
tification In  Morse  code  as  well 
as  on  RTTY,  Lacking  any  simple 
way  to  do  this  mechanically, 
amateurs  installed  hand  keys  on 
the  sides  of  their  printers  and 
signed  on  and  off  each  trans- 
mission with  hand-set  code 
,  ♦ ,  hating  it, 

I  think  it  was  around  1951 
when  I  got  involved  with  a 
beacon  station  for  six  meters.  I 
set  it  up  on  the  standard  beacon 
frequency  of  50.1  MHz  and  had  a 
converted  BC-624  (SCR-522 
transmitter)  perking  away  {832 
final).  It  was  keyed  by  an 
aluminum  disk  on  a  slow- 
turning  motor.  My  call  letters 
were  hacked  out  of  the  periph- 
ery of  the  disk  and  operated  the 
microswitch,  which  In  turn 
keyed  the  transmitter, 


Six  meters  was  not  very  popu- 
lated in  those  days  and  thus 
beacons  were  quite  helpful,  it 
made  it  possible  to  leave  your 
receiver  on  one  channel  and 
spot  band  openings  quickly.  A 
government-sponsored  project 
to  investigate  six-meter  propa- 
gation, the  Radio  Amateur 
Scientific  Observations  (RASO), 
was  being  run  by  a  chap  named 
Perry  Ferrell  from  down  in  New 
Jersey.  I  got  a  nice  certificate  for 
participating  in  that  project 

Later  Perry  became  the  editor 
of  CQ  magazine  and  this  paved 
the  way  for  my  CQ  column  on 
RTTY.  I  Started  a  monthly  RTTY 
newsletter  in  1951— Perry  liked 
that  and  thought  more  hams 
should  be  exposed  to  RTTY.  The 
CQ  column  led  to  my  taking  over 
the  editorship  of  CQ  in  1955 
when  Perry  moved  on  up  to  edit 
Popular  Electronics. 

In  those  days,  I  was  the  only 
active  amateur  in  all  of  New 
York  City  on  six  meters!  There 
were  a  few  pioneers  out  in  New 
Jersey  and  some  up  in  West- 
chester, but  no  one  else  in  New 
York. 

Today,  with  digital  electron- 
ics, it  is  simple  to  put  together 
an  identifier,  Indeed,  several 
thousand  repeaters  have  them. 
Tve  been  a  bit  surprised  that 


NO  TAXES! 

Looking  for  a  Job?  73  is  currently  seeking  applicants  for  one 
of  its  top  staff  positions.  In  addition  to  being  a  non  smoker, 
the  qualified  candidate  will  be  a  ham  with  an  outstanding 
knowledge  of  electronics,  an  excellent  command  of  the 
English  language,  and  experience  as  a  working  journalist.  We 
offer  a  competitive  salary,  fine  fringe  benefits,  and  excellent 
working  conditions— as  well  as  the  opportunity  to  live  and 
work  in  beautiful  tax-free  New  Hampshire.  Interested  parties 
should  respond  with  resumes  to:  Director  of  Personnel,  73 
Magazine,  Elm  Street,  Peterborough  NH  03458, 


phone  ops  have  not  added  a 
small  Morse  identifier  to  their 
station  to  take  care  of  the  ten- 
minute  identification  require- 
ments, sending  the  call  softly  in 
the  background. 

Now,  with  the  authorization  of 
ASCII  coding,  the  door  is  open 
for  a  radical  step  forward  in 
amateur  operating.  I  first  began 
to  think  about  this  when  I  was 
mulling  over  some  possible 
solutions  to  the  crowding  which 
was  expected  to  develop 
through  the  Phase  lit  ham  satel- 
lite. If  we  were  going  to  t  ry  to  use 
our  decades*oid  techniques  of 
pileups  to  work  through  the  nar- 
row band  available,  we  could 
look  forward  to  increasing  frus- 
trations and  jamming.  Some- 
thing new  was  badly  needed. 

This  will  hold,  too,  for  the 
eventually  coming  new  DX 
bands,  which  are  very  narrow 
and  will  be  epics  in  interference 
unless  new  modes  of  communi- 
cations are  devised. 

Speaking  of  the  recently  de- 
mised satellite.  1  suspect  that 
the  taking  over  of  AMSAT  by  the 
League  may  turn  out  to  be  a 
serious  problem.  While  many 
amateurs  still  implicitly  trust  the 
ARRL  a  large  percentage  of  the 
amateurs  are  not  so  easily  con 
vinced  that  it  is  much  different 
from  any  other  similar  bureau 
cracy,  The  AMSAT-ARRL  con- 
nection may  give  the  impression 
that  satellite  funding  will  be 
coming  from  the  League  and 
thus  discourage  donations  from 
amateurs  interested  in  helping 
ham  growth,  I'd  like  to  see  more 
written  about  this  so  that  we  can 
get  AMSAT  moving  again. 

Getting  back  to  identification, 
suppose  all  ham  ngs  had  a  con* 
tinuous  identifier  going  in  the 
background,  sending  your  call 
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®KENWOOD 

« *  .pacesetter  in  amateur  radio 


TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


Top  -  Notch. 


VBT,  notch/  IF  shift  wide  dynamic  range 


Now  moat  Amateurs  can  afford  a  high-performance 
SSB/CW  transceiver  with  every  conceivable  oper- 
ating feature  built  in  for  160  through  10  meters 
(including  the  three  new  bands).  The  TS-830S 
combines  a  high  dynamic  range  with  variable 
bandwidth  tuning  (VBT)t  IF  shift,  and  an  IF  notch 
filter,  as  well  as  very  sharp  filters  in  the  455-kHz 
second  IF.  Its  optional  VFO-230  remote  digital 
VFO  provides  five  memories. 

TS-830S  FEATURES: 

•  160*10  meters.  Including  three  new  bands 
Covers  all  Amateur  bands  from  1.8  to  29.7  MHz  (LSB. 
USB,  and  CW).  including  the  new  ID,  18.  and  24-MHz 
bands.  Receives  WWV  on  10  MHz, 

•  Wide  receiver  dynamic  range 

Junction  FETs  (wilh  optimum  IfvtD  characteristics 
and  low  noise  frgure)  m  the  balanced  mixer,  a 
MOSFET  RF  amplifier  operating  at  low  level  for 
improved  dynamic  range  (high  amplificatFon  level 
not  needed  because  of  low  noise  in  mixer),  dual 
resonatof  for  each  band,  and  advanced  overall  re- 
ceiver design  result  in  excellent  dynamic  range, 


•  Variable  bandwidth  tuning  (VBT; 

Continuously  varies  the  IF  filter  passband  width  to 
reduce  interference.  VBT  and  IF  shift  can  be  con- 
trolled independently  for  optimum  interference  re- 
jection in  any  condition. 

•  IF  notch  fHter 

Tunable  high-Q  active  circuit  in  455-kHz  second  IF, 
for  sharp,  deep  notch  characteristics. 

•  IF  shift 

Shifts  IF  passband  toward  higher  or  lower  frequencies 
(away  from  interfering  signals)  while  tuned  receiver 
frequency  remains  unchanged 
Various  IF  filter  options 

Either  a  500-Hz  (YK-88C)  Or  2  70-Hz  (YK-88CN)  CW 
filter  may  be  installed  in  the  8  83-MHz  first  IF.  and 
a  very  sharp  500-Hz  (YG-455C)  or  250-Hz  (YG- 
4  55CN)  CW  filter  is  available  for  the  455-kHz  second  IF 
Built-in  digital  display 

Six-digit  large  fluorescent  tube  display,  backed  up 
by  an  analog  diaJ  Reads  actual  receive  and  transmit 
frequency  on  all  modes  and  all  bands.  Display  Hold 
(OH)  switch. 

•  Adjustable  noise-blanker  level 
Built-in  noise  blanker  eliminates 
puise-type  (such  as  igmtton)  noise. 
Front-panel  threshold  level  control. 


MATCHING  ACCESSORIES  FOR 

•  SP-230  external  speaker  ■ 
with  selectable  audio  filters 

•  VFO-230  external  digital 

VFO  wtth  20-Hz  steps,  * 

five  memories,  digital  display 

•  AT-230  antenna  tuner/ 

SWR  and  power  meter  • 

■  MC-50  desk  microphone  * 

Other  accessories  not  shown: 

•  TL-922A  linear  amplifier 

■  SM-220  Station  Monitor 

•  PC-1  phone  patch 


FIXED-STATION  OPERATION: 

YG-455C  (500-Hz)  and 
YG-455CN  (250-Hz)  CW 
filters  for  455-kHz  IF 
YK-86C  (500-Hz)  and 
YK-S8CN  (270-Hz)  CW 
filters  for  8.63-MHz  IF 
HC-10  digital  world  clock 
HS-5  and  HS-4 
headphones 
MC-30S  and  MC-35S 
noise-cancelling  hand 
microphones 


•  614GB  final  with  RF  NFB 

Two  6146B's  m  the  final  amplifier  provide  220  W 
PEP  (SSB)/180  W  DC  (CW)  input  on  all  bands.  RF 
negative  feedback  provides  optimum  IMD  charac- 
teristics for  high-quality  transmission. 

•  More  flexibility  with  optional  digital  VFO 
VFO-230  operates  in  20-Hz  steps  and  includes  five 
memories.  Aiso  allows  spiit-frequency  operation. 
Built-in  digital  display,  Covers  about  100  kHz  above 
and  below  each  500-kHz  band, 

•  Built-in  RF  speech  processor 

For  added  audio  punch  and  increased  talk  power  in 
DX  pileups. 

•  fUT/XIT 

Receiver  incremental  tuning  (RIT)  shifts  only  the 
receiver  frequency,  to  tune  in  stations  slightly  off 
frequency.  Trans mrtter  incremental  tuning  (XlTj  shifts 
only  the  transmitter  frequency. 

•  SSB  monitor  circuit 

Monitors  IF  stage  whtle  transmitting,  to  determine 
audio  quality  and  effect  of  speech  processor. 
Ask  your  Authorized  Kenwood  Deafer  about  the  many 
operating  features  offered  by  the  TS -8 30S ,  ..at  8  very 
reasonable  price! 

NOTE;  Price,  specifications  subject  to  change  with- 
out notice  and  obligation, 
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in  subaudibte  tones  with  ASCII 
coding.  With  this  you  would  be 

able  to  tune  in  a  station, 
whether  on  sideband  or  FM,  and 
read  out  the  call  letters  imme- 
diately on  your  receiver.  Being  in 
the  audio  spectrum  below  the 
passband  of  your  receiver,  you 
would  not  normally  hear  the  ID, 
but  it  would  continuously  read 
out  for  you. 

For  starters,  this  would  make 
tuning  the  DX  bands  a  tot  more 
exalting.  You  would  know  quick- 
ly what  station  you  are  copying. 
But  there  would  be  some  far 
more  important  benefits  to  this 
relatively  simple  system.  The 
subcarrier  tones  would  permit  a 
receiver  to  tune  automatically  to 
each  station  and  zero  in  on  it. 
Automatic  tuning  would  not  be 
difficult  to  build  into  receivers. 

The  next  step  is  obvious. .  .a 
microcomputer  system  to  check 
each  station  tuned,  looking  for 
the  station  or  prefix  of  your 
choice.  You  wouldn't  miss  those 
DXpeditions  any  more,  and,  with 
proper  programming,  your  re- 
ceiver would  let  you  know 
instantly  when  any  unworked 
prefix  was  being  received, 

Skeds?  You  could  set  your 
receiver  to  tune  a  segment  of 
the  band  or  check  a  certain  few 
repeaters  looking  for  a  signal 
from  your  friends. 

The  next  step  beyond  that 
would  be  simple,  too... auto- 
matic contact  with  a  desired 
station,  with  the  whole  works  re- 
corded for  you.  In  this  way,  you 
could  work  DX  without  even  be- 
ing home.  By  getting  these  auto- 
matic contacts  down  to  the  bare 
minimum  requirements  for  cer- 
tificates, contacts  could  be 
made  in  a  second  or  two. . .  per- 
haps even  including  the  swap- 
ping of  the  QSL  over  the  air! 

But,  I  hear  you  say,  the  rules 
. ,  Jhe  rules. .  .they  say  you 
have  to  be  in  control  of  your  sta- 
tion. Sure  they  do,  Andt  if  your 
station  is  programmed  by  you  to 
operate  In  a  certain  way  end  has 
appropriate  fail-safe  measures, 
are  you  not  in  control?  No  one 
else  Is.  The  rules  are  suitably 
vague  and  should  be  left  alone. 

Perhaps,  by  reducing  the 
value  of  some  certificates  and 
"honors;1  we  will  be  able  to 
change  amateur  radio  enough 
so  that  operators  in  rare  spots 
around  the  world  will  actually  be 
able  to  sit  and  chew  the  rag, 
without  being  driven  up  the  wall 
by  DX  hunters.  You  may  enjoy 
being  in  the  rare  DX  seat  for  a 
few  days  while  on  a  DXpedition, 


but  after  a  few  weeks  of  the 
screaming  and  ptteups,  you'd  go 
the  route  of  most  other  rare  DX 
operators. .  .  QRT* 

Those  obsessed  with  certifi- 
cates could  work  toward  faster 
and  faster  six-band  DXCC.  Or 
even  DXCCC.why  think 
small? 

MAKING  IT  HAPPEN 

Hypothesizing  and  dreaming 
is  one  thing... and  making  it 
happen  is  something  else.  In 
this  case,  we  are  not  talking 
about  very  much  in  the  way  of 
technical  breakthroughs,  but 
mostly  of  the  need  for  some  ex- 
perimenting and  pioneering  to 
make  this  ail  happen, 

Those  of  you  who  have  been 
around  amateur  radio  for  twenty 
years  will  remember  the  part  73 
Magazine  played  in  getting  side- 
band firmly  entrenched,  i  start- 
ed this  push  back  when  I  was 
editor  of  CO  and  then  followed 
through  with  it  in  73,  More 
recently,  just  a  bit  over  ten  years 
agot  I  decided  that  FM  and  re- 
peaters were  just  too  much  fun 
for  the  handful  of  pioneers  who 
were  experimenting  with  it.  With 
no  help  whatsoever  from  any 
other  ham  magazines,  I  plunged 
into  promoting  FM, .  with  hun- 
dreds of  articles,  books,  FM 
symposia,  and  even  a  monthly 
newsletter. 

Within  two  years,  FM  took 
hold  and  we  began  to  see  com- 
mercial equipment  for  it.  . ,  even 
commercially-made  repeaters, 
The  frequencies  were  standard- 
ized and  the  usual  bunch  of  fast* 
buck  artists  driven  out  of  the 
field.  Today,  there  are  more 
hams  active  on  2m  than  on  any 
other  ham  band. 

With  the  solid  backing  of  73.  I 
think  we  can  develop  an  auto- 
matic identification  system  and 
make  it  universally  accepted 
The  equipment  for  the  transmit- 
ter is  simple,  probably  using  a 
programmable  memory  (PROM) 
with  the  call  in  it  and  a  second 
chip  to  generate  the  subaudlble 
tones. 

The  receiver  circuits  can  be 
simple,  too,  at  least  for  starters. 
I'm  sure  we  will  be  seeing  ever 
more  complex  circuits  to  get 
more  and  more  out  of  the  sys- 
tem. This  will  mean  opportuni- 
ties for  amateurs  who  are  into 
being  entrepreneurs. 

To  get  started,  I'd  like  to  see 
articles  on  the  subject  and  sim- 
ple technical  construction  prof 
ects.  I'd  like  to  see  a  hundred  ar- 
ticles...a  thousand  articles. 


Eventually  we'll  have  much  of  it 
built  into  chips,  but  at  first  we'll 
have  to  work  with  gates  and  mi- 
croprocessors. 

PROTOCOLS 

Since  we  are  already  autho- 
rized to  send  ASCII  at  300  baud, 
perhaps  we  should  start  with 
that  and  try  later  to  step  up  that 
speed,  if  possible.  Even  so,  for 
identification,  300  baud  is  not 
bad.  In  case  you  are  having  any 
problem  translating  that  into 
more  familiar  terms,  300  baud 
means  that  300  bits  per  second 
are  sent.  If  we  use  the  normal 
ASCII  system  of  eight  bits  for 
each  character,  one  start  bit  and 
two  stop  bits  (or  one  parity  bit 
and  one  stop  bith  we  end  up  be- 
ing able  to  send  27  characters 
per  second.  If  we  figure  the  nor- 
mal cat!  to  be  six  characters  and 
add  a  seventh  as  a  space,  we 
come  up  with  about  one  quarter 
of  a  second  to  send  a  call. 

With  a  little  cunning,  we  could 
do  a  better  encoding  job  and  get 
the  call  down  to  four  eight-bit 
groups  (32  bits),  but  the  time 
saved  would  not  be  significant 
and  the  system  would  not  be 
compatible  with  other  uses 
such  as  sending  messages  and 
intercomputer  communica- 
tions. Let's  get  going  with  stan- 
dard ASCII  and  see  what  we  can 
do. 

At  first,  I  expect  we'll  be  see- 
ing add-on  equipment  for  our 
stations,  but  eventually  the 
manufacturers  will  be  building 
in  the  digital  Identification  (Dl) 
circuits. 

Who  will  be  first  with  articles 
on  this? 

UNIVERSAL  SLOW  SCAN 

Slow  scan  television  never 
really  caught  on  with  amateurs. 
Oh,  we've  had  hundreds  active 
at  many  times  in  the  past,  but  in 
general  the  pattern  has  been  for 
the  enthusiasm  for  this  mode  to 
blow  over  after  a  few  months  of 
excitement.  Pity,  because  I  think 
slow  scan  has  some  valuable 
uses  in  amateur  radio... but 
has  never  really  had  a  chance  to 
seek  its  rightful  place. 

The  normal  pattern,  which  I 
went  through,  along  with  sev- 
eral thousand  other  amateurs, 
was  to  first  get  interested... 
then  buy  a  camera  and  monitor. 
It's  easy  to  get  set  up  and  the 
first  few  contacts  are  truly  ex- 
citing.  But  after  a  while,  the 

Continued  on  page  155 
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ICOM  Quality  and  Performance  in  the  Most 
Compact  and  Economical  Hand-Held  Designed  for  Ham  Radio. 


•_ 


a 


IC-2AT 

Synthesized  2  Meter 
Hand-Held 


FEATURES  YOU'VE  WANTED 
Z  Touch  Tone*    Pad 

D  800  T/R  Channels. 
Synthesized. 

1.5  Watt  Output  High/ 
Low  Power  Battery 
Saving  Switch  to  .15 
Watt. 

Separate  built  in 
Speaker  &  Mic.  Excel- 
lent audio  quality. 

Compact.  About  the 
size  of  a  dollar  bill. 

Variable  size  NiCd 
Power  Pack,  3  sizes 
available  to  suit  your 
needs.  (250  MA  stand- 
ard). Makes  the  IC-2AT 
the  most  compact  syn- 
thesized Hand-Held  on 
the  market. 

ICOM  level  Receiver 
Performance-ICOM 
Quality  Receiver  in  a 
compact  package 
(.2uv/20db  typical) 

Optional  Leather  Case, 
Mobile  Charge  Cord, 
Desk  Charger, 
Speaker/Mic 
available. 

□  With  slip  on/slip  off 
Bottom  NiCd  Pack,  you 
can  vary  the  size  of  the 
Hand-Held  from  about 
116  mm  high  to  175 
mm  high.  Easy  to  carry 
extra  Snap -on  packs 
packs  with  you  for  ex- 
tended trips. 


□ 


□ 


L 


Complete  with  BP3 
NiCd  Pak,  wall  charger, 
flexible  antenna  and 
belt  clip. 


BACK  VIEW 

600  khz  offset 

simplex/duplex 

power 


TOP  VIEW 

BNC  antenna  connector 
"Rubber  Duckie" 
standard 

transmit  indicator 

squelch 

volume 
control 


on /off 
5'  khz  channel  selection 
1 0  khz  channel  selection 
speaker,  mic  jack 


ICOM 


ICOM  AMERICA,  INC. 

211 2-  H6!ft  Avenue  NE 
Beiievue.  WA98004 

3331  Towerwood  Dr.,  Suite  307 
Dallas.  IX  75234 


^^      Cut  out  and 
^puf  the  r       M  IC-2AT 
in  the  palm  of  your  hand. 


Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  it's  versatility  to 
all  tastes.  The  menu  includes  all  CTCSS,  as  well  as  Burst 
Tones,  Touch  Tones,  and  Test  Tones.  No  counter  or  test 
equipment  required  to  set  frequency-just  dial  it  in.  While 
traveling,  use  it  on  your  Amateur  transceiver  to  access  tone 
operated  systems,  or  in  your  service  van  to  check  out  your 
customers  repeaters;  also,  as  a  piece  of  test  equipment  to 
modulate  your  Service  Monitor 
or  signal  generator.  It  can 
even  operate  off  an 
internal  nine  volt 
battery,  and  is  available 
for  one  day  delivery, 
backed  by  our  one 
year  warranty. 

•  All  tones  in  Group  A  and  Group  B  are  included. 

•  Output  level  flat  to  within  1 ,5db  over  entire  range  selected, 

■  Separate  level  adjust  pots  and  output  connections  for  each  tone 
Group, 

•  Immune  to  RF 

•  Powered  by  6-30vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sinewave  output,  5v 
peak-to-peak. 

•  Instant  start-up, 

•  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 

67.0  XZ 

91.5  ZZ 

118. 8  2B 

156.7  5A 

7L9XA 

94.8  ZA 

123.0  3Z 

162.2  5B 

74,4  WA 

97,4  ZB 

1274  3A 

167.9  6Z 

77.0  XB 

100,0  1Z 

131.8  3B 

173.8  6A 

79.7  SP 

103.5  1A 

136.5  4Z 

179.9  6B 

82.5  YZ 

107.2  IB 

141.3  4A 

1      186,2  7Z 

85.4  YA 

110.9  2Z 

146,2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  MI 

•  Frequency  accuracy,  ±  .1  Hz  maximum  -  40&C  to  +  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 
■  Continuous  tone 


Group  B 


TEST-TONES: 

TOUCH-TONES; 

BURST  TONES; 

600 

697     1209 

1600     1850    2150     2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

1700     1950     2250     2500 

2175 

941      1633 

J 750     2000     2300     2550 

2805 

1800     2100    2350             i 

1 

*  Frequency  accuracy ,  ±1  Hz  maximum .  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 


Wired  and  tested;  $79.95 
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BUI  Pasternak  WA6ITF 
24854  C  Newhali  Ave. 
Newhali  CA  91321 

Have  you  ever  thought  of 
writing  a  book?  I  mean  a  real, 
honest-to-goodness  book  about 
something  you  felt  you  knew 
something  about?  I  had  never 
given  this  idea  much  thought 
until  about  two  and  a  half  years 
ago1  when  I  received  a  rather 
unexpected  phone  call.  It  was 
from  Ken  Sessions  K6MVH. 
Those  of  you  who  have  been 
around  the  FM  scene  for  any 
length  of  time  will  remember 
Ken.  He  was  one  of  the  mode's 
pioneers.  Ken  wrote  the  first  FM 
and  Repeater  Handbook  pub- 
lished  by  TAB  books  back  in 
1969;  a  book  that  was  for  many 
years  the  bible  of  FM  and  re- 
peater operation.  Ken  is  a  truly 
prolific  writer  in  his  own  right,  as 
any  of  you  who  have  read  his 
work  will  attest.  His  Chronicles 
of  ,76  is  a  classic,  * 

As  I  said,  I  had  never  given 
any  thought  to  writing  a  book  of 
any  sort.  Writing  Looking  West 
and  other  assorted  articles  for 
73  and  Woridradio  was  more 
than  enough  to  keep  my  busy, 
Anyhow,  Ken  cal  led  and  asked  if 
)  wanted  to  write  a  book  about 
amateur  FM  and  repeaters.  At 
that  point  I  could  not  readily 
make  a  decision,  so  I  asked  for  a 
few  days  to  think  things  over.  A 
few  days  passed,  and  along 
Game  a  fol  low-up  letter  from  Ken 
on  the  same  matter,  Finally,  I 
said  to  myself:  "Why  not? 
Others  have  done  it -why  not 
me?"  I  called  Ken  and  told  him 
to  arrange  things  with  TAB.  The 
book  was  to  be  a  new  version  of 
his  original  FM  and  Repeater 
Handbook.  At  least  that  was  the 
original  intent. 

Some  30  months  have  gone 
by,  and  last  week  a  box  arrived 
at  my  home  from  TAB,  In  it  were 
a  dozen  copies  of  the  new  book, 
aptly  titled  The  Practical  Hand- 
book of  Amateur  Radio  FM  and 
Repeaters,  The  original  contract 
called  for  300  pages.  The  pub- 
lished text  comes  to  538,  and 
weighs  almost  three  quarters  of 
a  pound!  Writing  the  book  was 
another  of  those  experiences  of 
a  lifetime;  I  rank  it  second  only 
to  working  on  the  "World  of 
Amateur  Radio1'  film  with  Dave 
Bell  and  Roy  NeaL  Actually.  I 
worked    both   projects   at   the 


same  time.  This  was  done  while 
I  was  also  working  a  5-day-a- 
week  normal  job  and  still 
devoting  a  lot  of  time  to  produc- 
ing this  column.  For  the  record,  I 
have  to  state  that  I  have  the 
world's  most  understanding  and 
supportive  wife.  1  know  of  very 
few  XYLs  who  would  put  up  with 
someone  as  devoted  to  amateur 
radio  as  I  am.  She  kept  me  go- 
ing, and  the  book,  film,  and 
everything  else  are  accomplish- 
ments that  she  has  had  a  quiet 
but  important  part  in. 

I  said  earlier  that  the  original 
intent  of  the  book  was  to  update 
Ken's  book.  As  things  pro- 
gressed, a  totally  different  tack 
developed.  Rather  than  an  up- 
date, I  wound  up  with  what  ap- 
pears to  be  an  almost  entirely 
new  book.  There  are  three  very 
good  reasons  that  this  hap- 
pened. In  order,  they  are  Mike 
Morris  WA6ILQ,  the  book's  chief 
technical  advisor,  Ray  Thill 
WA9EXP/6,  its  second  chief 
technical  advisor,  and  — most  of 
all  — the  overall  amateur 
VHF/UHF  population  of  this 
country.  When  input  or  informa- 
tion was  needed,  it  was  always 
forthcoming.  Because  of  this, 
certain  items  that  most  people 
thought  would  never  reach  print 
are  now  there  for  the  taking. 
These  include  such  items  as  Joe 
Dornke  W2MNN/6's  simplex 
autopatch  and  probably  the 
best  touchtone  decoder  ever 
designed,  that  of  WA6AWD.  In 
essence,  The  Practical  Hand- 
book of  Amateur  Radio  FM  and 
Repeaters  is  a  book  for  the 
VHF/UHF  FMer  derived  from  na- 
tional input.  Over  a  hundred  in- 
dividuals, clubs,  organizations, 
and  equipment  manufacturers 
provided  material  for  it,  and 
when  we  finished  pre-editing 
prior  to  shipment  to  the  publish- 
er, we  had  enough  material  left 
over  to  begin  a  second  volume. 

However,  I  digress.  My  pur- 
pose in  writing  about  the  book  is 
not  to  get  you  to  buy  it.  If  you 
need  a  book  of  that  type,  then  I 
think  you  will  find  it  of  value. 
What's  interesting  is  that  I  now 
believe  that  anyone  can  write  a 
book  on  a  given  topic,  given  the 
time  and  motivation.  In  my  case, 
it  was  simple.  For  years  I  have 
been  collecting  data  about  VHF. 
UHF,  FM,  and  repeaters,  much 
of  it  from  first-hand  experience. 
For  a  long  time,  \  wondered  what 


to  do  with  this  data.  How  could 
my  experiences  benefit  others? 
This  couldn't  happen  unless  I 
could  find  a  way  to  get  this  infor- 
mation to  those  who  might  need 
it  most.  That  was  the  reason  I 
took  on  the  project,  and  the 
reason  that  Mike  and  I  have 
decided  to  continue  writing 
books  on  this  and  allied  topics. 
We  have  developed  a  good  work- 
ing relationship.  He  handles 
anything  of  a  technical  nature 
and  I  do  the  historical,  biograph- 
ical, operational,  and  all  other 
peripheral  work.  The  best  part  is 
that  we  can  work  together  for 
hours  at  a  clip  without  getting 
on  one  another's  nerves. 

Anyway!  I  think  we  have  ac- 
complished something  with  this 
book,  but  only  you  can  be  the 
judge.  I  want  to  hear  from  you,  I 
want  your  opinions  and  input 
and  your  suggestions  on  future 
works  of  this  type.  I  enjoyed 
writing  the  book  and  hope  you 
will  enjoy  reading  it. 

SIX-METER  DEREGULATION 

As  of  July  14th,  16F3  and 
other  wide  bandwidth  modes 
could  operate  on  the  entire  six- 
meter  band.  This  was  a  result  of 
a  change  to  the  regulations  an- 
nounced  in  late  May.  The  only 
restricted  area  is  50.0  to  50.1, 
which  is  still  CW  only.  This 
deregulation  is  a  double-edged 
sword  in  that  it  calls  for  some 
judicious  planning  to  protect  in- 
terests already  established  on 
that  band,  as  well  as  further 
deregulation  to  permit  a  truly 
viable  relay  band  plan  to  be 
established, 

Since  the  day  I  became  an 
amateur,  I  have  been  a  devotee 
of  six  meters.  I  went  through  its 
DX  era  in  the  early  60s,  made  the 
switch  from  AM  to  SSB  in  the 
mid-60s,  and  have  watched  its 
unfortunate  deterioration  since 
then,  When  I  first  got  onto  6 
meters,  rag-chew  sessions  were 
commonplace  Most  of  us  ran  5 
to  10  Watts  AM  in  those  days, 
and  all-night  QSOs  were  com- 
mon. With  the  coming  of  SSB, 
QSOs  became  shorter  as  DXing 
grew  a  bit  easier,  Thenf  in  the 
late  60s,  the  nation  went 
2-meter-FM  happy,  and  six  was 
all  but  left  to  rot.  I  must  admit 
having  been  caught  up  in  the  FM 
craze  myself,  and  along  about 
1970  I  abandoned  six.  There  was 
one  very  good  reason.  Though  I 
had  one  of  the  best  SSB  sta^ 
tions  on  the  air  from  New  York, 
there  were  very  few  stations  to 
talk   with    any   more,    For   the 


record,  my  last  big-ieague  six- 
meter  station  consisted  of  a 
Swan  250C  SSB  transceiver  and 
a  Hammarlund  HQ-110A  VHF 
back-up  receiver  (with  a  good 
product  detector  installed)  fed 
by  a  Telco  low-noise  converter, 
For  added  kick,  the  250C  fed  a 
pair  of  4-400As  in  grounded  grid 
configuration,  and  on  the  roof 
were  a  pair  of  stacked  6-element 
Hy-Gain  full-size  wide-spaced 
beams,  I  had  my  dream  station, 
but  with  only  a  handful  of  people 
to  talk  with,  my  personal  in- 
terest waned.  Remember,  that 
was  the  low  ebb  of  the  DX  cycle. 
By  1968,  I  was  already  spending 
more  time  on  2,  and  by  1970  the 
station  was  but  a  memory. 

When  I  moved  to  California  in 
1972,  I  put  up  antennas  not  only 
for  two  meters,  but  for  six 
meters  as  well.  Even  with  a 
3-element  beam  and  100  Watts 
of  AM?  contacts  were  virtually 
non-existent.  I  still  had  the 
HQ-110  in  those  days,  and  lis- 
tening around  50.110  I  counted 
about  as  many  people  using  six 
out  here  as  there  were  back  in 
New  York.  Today,  the  only  radio 
I  have  that  operates  on  the 
50-MHz  band  is  a  Polycomm  6. 
Remember  them?  Back  in  the 
early  60s,  having  a  Polycomm  on 
6  was  akin  to  owning  a  Collins 
S-Line  on  HF.  How  things 
change.  I  purchased  this  one 
mint  at  a  Mt.  Wilson  Repeater 
Association  swap  meet  for  $20 
about  three  years  ago.  It's  used 
only  to  listen  to  a  local  6-meter 
repeater  using  slope  detection. 
Once  in  a  while,  I  tune  it  to  the 
low-end  and  hear  some  SSB,  but 
not  all  that  much.  Six,  by  and 
large,  is  still  a  deserted  band, 
but  it  has  been  far  from  forgot- 
ten by  the  at  least  3700  ama- 
teurs who  comprise  an  organi- 
zation known  as  SMIRK. 

I  recently  had  an  opportunity 
to  talk  on  the  telephone  with 
SMIRK'S  chief  officer.  Ray  Clark 
K5ZMS  (7158  Stone  Fence,  San 
Antonio  TX  78227).  I  had  called 
Ray  to  discuss  the  recent  dereg- 
ulation with  him,  and  we  agreed 
that  judicious  planning  at  this 
time  is  essential  to  the  redevel- 
opment of  six  meters.  If  our  feel- 
ings differ  at  all,  it's  in  where  a 
repeater  subband  should  begin 

While  it's  now  permitted  to 
operate  FM  below  52,5,  re- 
peaters are  still  restricted  to  the 
existing  subband.  For  years, 
controversy  has  raged  about  the 
best   six-meter   band   plan.   In 

Continued  on  page  162 
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NEW  TEN-TEC 

OMNI-C  9  Band  Transceiver*  HERCULES  Solid -State  KW  Linear 


TEN-TEC  SUPER  RIG  ES  READY.  For  every  band,  every  band 
condition.  With  the  latest  tn  solid-state  hf  technology,  the  latest 
In  features.  To  make  communications  easier,  more  reliable  — 
super. 


OMNI-C 


The  new  model  in  this  famous  series.  With  new  coverage  and  new  features 
to  make  it  better  than  everJ 

All  9  HF  Bands.  From  160  through  10  meters,  including  the  new  10,  18 
and  24.5  MHz  bands.  Coverage  you  can  live  with  — for  years  and  years. 

3  Mode.  2  Range  Offset  Tuning,  Offset  the  receiver  section  or  the 
transmitter  section  or  the  entire  transceiver!  In  2  ranges:  ±500  Hz  or  ±4 
kHz.  For  complete  flexibility  In  fine  tuning,  a  DX  work,  or  net  operations. 

Seven  Response  Curves.  Four  for  SSB,  three  for  CW.  With  new 
switching  to  select  the  standard  2 A  kHz  fitter,  optional  1,6"  kHz  SSB  filter, 
500  Hz  or  250  Hz  CW  fitters,  and  standard  450  and  150  Hz  CW  active 
audio  filters.  Up  to  16  poles  of  if  filtering  plus  audio  filtering  to  handle  any 
situation. 

Built-in  Notch  Filter  and  Noise  Blanker.  Notch  Is  variable  from  200 
Hz  to  3.5  kHz  with  a  depth  of  more  than  50  dB.  New  noise  blanker  reduces 
ignition  and  line  noise.  Both  standard  equipment 

"Hang"  AGC.  NewT  smoother  operation- 
Super  Specs.  Optimized  sensitivity—a  balance  between  dynamic  range 
and  sensitivity  (2  ^lV  on  160  to  0.3  /iV  on  10  meters)  Greater  dynamic 
range:  better  than  90  dB.  And  a  PIN  diode  switch  able  18  dB  attenuator. 
200  watts  input  on  all  bands!  100%  duty  cycle  on  all  bands  for  up  to  20 
minutes. 

Super  Convenient,  Buik-to  VOX  with  3  up-front  controls,  Bulk-In  PTT 
control  at  front  and  rear  jacks,  Bulk-In  Zero-Beat  switch  puts  you  on  exact 
frequency.  Buik-ln  Adjustable  Sidetone  with  variable  pitch  and  level. 
Adjustable  ALC  for  fuU  control  from  low  power  to  full  output.  2- Speed 
Break-In.  fast  or  slow  speeds  to  fit  operating  conditions.  Buiit-In  Speaker 
eliminates  desk  clutter  Automatic  Sideband  Selection^ reversible. 

Super  Design,  All  SoHd-Slate  and  Broadbanded  —  from  the  pioneer. 
Ten -Tec.  Modular  plug -in  circuit  boards.  Function  al  Styling  with  convenient 
controls,  full  shielding,  easy-to-use  size  (5%*h  x  14  ^4  "w  x  14,rd). 

Super  Hercules  Companion.  Styled  to  match,  plus  separate  receiving 
antenna  capability,  plus  transceiver  front  panel  control  of  linear* s 
bandswitching  (one  knob  does  it  all). 

Full  Accessory  Line  including  filters,  remote  VFO.  power  supplies. 
keyers.  microphones,  speech  processors,  antenna  tuners— all  in  matching 
color. 

Model  546  OMNI- Series  C  . .  .  .    $1189. 


HERCULES 

Amateur  Radio's  first  full  break-in  solid-state  kW  linear  amplifier  With  the 
reliability  youTd  expect  from  the  pioneer  in  high -power  solid- stale 
technology— TEN-TEC. 

Ail  Solid -State.  No  tubes,  Instead.  HERCULES  uses  two  500- watt  push-pull 
sobd-state  amplifier  modules  with  an  output  combiner.  Super  solid 

Broadband  Design.  No  knobs,  no  tuning.  From  the  pioneer,  TEN-TEC  For 
fast,  effortless  changing  of  bands.  Super  eas\/. 

Automatic  Bandswitching  when  used  with  OMNI  (the  OMNI  bandswitch 
also  controls  HERCULES  bandswitching  through  a  motor  driven  stepping 
switch).  Super  convenient 

Full  Break-In,  HERCULES  puts  the  conversation  back  into  high  power  CW 
operation— you  can  hear  between  every  character  you  send. 

Full  Coverage.  160  through  15  meters  plus  four  " AUX"  positions  for  10-meter 
conversion  by  owner  and  future  band  additions. 

Full  Gail  on,  1000  waits  input  on  all  bands,  600  watts  output,  typical  Built-in 
forced-air  cooling.  Driving  power  50  wads,  typical  Adjustable  negative  ALC 
voltage  100%  duty  cycle  for  SSB  voice  rnodulafion;  50%  duty  cyde  for 
CW/RTTY  (keydown  time:  5  minutes  max,)  Continuous  carrier  operation  at 
reduced  outpuL 

Full  Protection*  Six  LED  status  indicators  continuously  monitor  operating 
conditions  and  shut  down  the  amplifier  whenever  any  one  exceeds  set  Emits 
(the  exciter  automatically  bypasses  the  amplifier  under  amplifier  shut-down  for 
barefoot  operation).  The  six  parameters  monitored  are:  1)  overdrive;  2)  im- 
proper control  switch  setting;  3)  heat  sink  temp,;  4}  SWft  5)  overvoltage/over- 
current;  6)  rf  output  balance.  Two  meters  monitor  collector  current,  voltage,  and 
forward/reverse  power.  And  a  highly  efficient  automatic  line  voltage  corredfon 
circuit  (patent  applied  for)  eliminates  the  need  for  selecting  transformer  laps, 
prevents  applying  too  high  a  voltage  to  final  amplifier  devices,  becomes 
operative  under  low  line  conditions. 

Super  Power  Supply.  Provides  approximately  45  VDC  (§  24  amperes, 
operates  on  105/125  VAC  or  210/250  VAC,  Tape  wound  transformer  and 
choke  reduce  wei^it  (50  lbs.)  and  size  (7WTi  x  153V\v  x  13V-fd).  Separate 
enclosure 

Super  Styling-  Designed  to  match  OMNI,  the  HERCULES  has  the  same 
height  as  OMNI,  plus  matching  bail  and  matching  colors  The  front  panel  is 
simplicity  in  itself  with  two  push-button  switches  {power  and  mode)  plus  two 
knobs  (meter  and  bandswitch),  and  a  "black-out"  monitor  panel  (when  unit  is 
off,  meters  are  unobtrusive).  Amplifier  size  is  53i**h  x  16*w  x  15  Wd. 

Model  444.  HERCULES  amplifier  &  power  supply ....  $1575. 


Experience  SUPER  RIG  at  your  TEN-TEC  dealer,  or  write  for  full  details. 
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TEN -TEC   INC. 

EVIERV1LLE,  TENNESSEE  3TB62 

l  (N.mi  l..'H  iiWCDLhf  AVE.  CHICAGO.  ILL    Ufe't 


DX 


Jim  Cain  K1TN 
306  Vernon  Avenue 
Vernon  CT  06066 

If  you  read  this  spot  in  July 
TDXing  in  the  Eighties"),  you  are 
probably  anxiously  awaiting  our 
obvious  next  move,  which  would 
be  advocating  free  radio  for  all, 
peoples'  rights  to  the  airwaves, 
and  so  on+  Breathe  again,  be- 
cause  you  won't  see  that  from 
this  writer.  Actually,  we  may  al- 
ready be  there  with  the  Novice 
test  now  merely  code  "recogni- 
tion" and  the  license  lasting  five 
years. 

The  latest  periodical  added  to 
the  several  dozen  which  we  sub- 
scribe to  was  Mother  Earth 
News,  which  started  a  few  years 
ago  as  a  very  small,  struggling 
magazine  published  by  a  bunch 
of  hippies  in  the  backwoods  of 
North  Carolina.  Today,  MEN  is  a 
highly  pottshed.  stick  magazine 
with  a  large  circulation  pub- 
lished by  a  bunch  of  hippies  in 
the  backwoods  of  North 
Carolina.  Their  masthead  says 
MEN  places  "heavy  emphasis 
on  alternative  energy  and  life- 
styles, ecology,  working  with 
nature,  and  doing  more  with 
less," 

And  what  do  you  know, 
there's  a  column  in  Mother  Earth 
News  entitled  "New  Directions 
Radio,"  written  by  Copthome 
Macdonald  VE1BFL,  one  of  the 
pioneers  of  slow  scan  television 
for  amateurs  back  in  the  early 
sixties. 

Cop  says  that  t4New  Direc- 
tions Radio"  is  Han  international 
network  of  radio  amateurs  con- 


cerned with  those  ways  of  using 
ham  radio  (and  related  modes  of 
communicating)  that  promote 
our  own  growth  as  individuals, 
and  which  we  perceive  as  help- 
i  ng  to  create  a  more  aware,  more 
caring,  and  more  responsible 
human  society."  Cop's  column 
dealt  with  the  various  license 
classes  and  methods  of  getting 
the  knowledge  necessary  to 
qualify  for  them.  Particularly  in- 
triguing was  the  tone  of  the  arti- 
cle, which  did  not  make  light  of 
the  requirements  for  amateur  li- 
censing. Cop  says  that  anyone 
of  reasonable  intelligence  can 
do  it,  but  not  without  some  ef* 
fort,  MEN'S  serious  readers, 
those  heating  with  solar  power, 
growing  most  of  the^r  food- 
stuffs, and  sharing  responsibili- 
ties in  communal  living  arrange- 
ments in  some  cases,  probably 
aren't  attuned  to  having  much 
handed  to  them  on  the  old  silver 
platter. 

Which  brings  me  to  the  letter 
printed  in  the  accompanying 
box,  in  which  K&DB  expresses 
the  vi-ew  of  perhaps  a  large  per- 
centage of  the  amateur  popula- 
tion. Not  that  we  exactly  agree 
with  his  views  entirely,  but  the 
point  he  makes  is  well  laken.  It 
might  be  added  that  the  new 
"list  and  net11  DXers  on  the 
bands  seem  to  be  not  the  young- 
sters, in  our  experience,  but 
rather  those  getting  on  toward 
middle  age.  On  ARRUs  Field 
Day  recently,  the  operators  mak- 
ing the  hay  with  expertise  were 
by  and  large  younger  hams;  not 
that  the  old-timers  can't  do  it. 


HM7PW  can  most  often  be  found  "Snoopymg"  around  75*  and 
20  meter  CW  from  hts  Seoul  shack.  {Photo  courtesy  of  W1GWA) 


too.,. we  can  all  iearn  some- 
thing by  watching  a  master  like 
W1BIH,  for  example.  But  the 

kids  are  still  coming  up  through 
the  ranks  of  real  traffic  nets  and 
the  like  to  develop  their  operat- 
ing skills,  and  many  of  those 
kids  are  reading  magazines  like 
Mother  Earth  News.  It  is  reas- 
suring to  know  that  we  have 
hams  tike  VE1BFL  introducing 
normal  people  (non-hams)  to 
amateur  radio  in  magazines  like 
MEN.  Unlike  the  authors  of  cer- 
tain "training  programs,"  Mac- 
donald has  no  vested  financial 
interest  or  bogus  political  rea- 
soning behind  his  desire  to  en- 
courage would-be  hams.  Phe- 
nomena such  as  this  are  not  on- 
ly going  to  be  interesting  to 
watch  through  the  eighties,  but 
interesting  to  listen  to  on  our 
bands  as  well. 

Who  knows. .  .someday  a 
hippie  group  from  tne  USA  tour- 
ing Albania  may  include  a  II* 
censed  radio  amateur,  and  he  or 
she  might  get  permission  to  op- 
erate some  radio  where  the  es- 
tablishment hams  have  failed.  It 
just  could  happen! 

DXCC 

We  have  received  two  "offi- 
cial reasons  for  the  change  in 
endorsement  stickers  for  DXCC 
mentioned  last  month.  One  says 
that  cost  was  the  factor,  due  to 
the  general  unavailability  of  the 
material  necessary  for  produc- 
ing the  transparencies,  while 
the  other  reason  goes  like  this: 
"When  you  take  the  sticker  off 
your  DXCC  lapel  pin  to  put  a 
higher  numbered  one  on  it.  the 
glue  removes  some  of  the 
enamel  coating  on  the  pin.  Thus, 
by  switching  to  an  opaque 
sticker,  you  can  cover  up  the 
damage  to  the  pin  done  by  the 
previous  sticker,  something  you 
could  not  accomplish  with  a 
transparent  sticker " 

If  you  have  sentimental  at- 
tachment to  your  original  DXCC 
certificate  (and  who  doesn't?}, 
you  are  going  to  be  very  sad 
when  you  add  the  first  oddball, 
out-of  place,  opaque  sticker  to 
your  award. 

On  the  other  hand,  the  folks 
doing  the  day-to-day  work  down 
at  DXCC  are  pretty  efficient  and 
are  surely  dedicated,  The  1979 
annual  report  of  the  League  has 
some  facts  and  figures  on  DXCC 
hinting  at  the  size  of  the  task: 
Last  year,  they  processed  al- 
most 400,000  QSL  cards  on  the 
way  to  issuing  2,570  new  DXCC 
certificates,  a  hundred  5-Band 


DXCC  awards  and  almost  a  half- 
million  credits  to  us  already  hav- 
ing the  basic  DXCC  member- 
ship. And  there  were  no  disquali- 
fications in  1979!  The  long- 
awaited  new  batch  of  5-Band 
DXCC  plaques  has  arrived,  also, 
and  they  are  hardwood  instead 
of  the  previously  used  Nauga- 
hyde  backing.  Much  nicer,  like 
the  life  member  plaques. 

CONVENTIONS 

Worfdradio  featured  an  exten- 
sive report  on  the  Fresno  DX 
Convention  which  was  held  in 
April,  The  affair  is  31  years  old 
and  is  alternately  sponsored  by 
the  Southern  and  Northern  Cali- 
fornia DX  Clubs.  This  year,  over 
400  DXers  registered,  including 
many  dignitaries  and  overseas 
hams.  K6LPL  was  voted  "DXer 
of  the  Year/'  and  Hugh  Cassidy 
WA6AUD  was  inducted  into 
COfs  DX  Hall  of  Fame  for  his 
eleven-year  toil  as  publisher  of 
the  West  Coast  DX  Bulletin. 

The  east  coast's  answer  to 
Fresno  is  DXPO80,  which  will  be 
held  September  27  and  28  at 
Tysons  Corner,  Virginia,  spon- 
sored as  usual  by  the  National 
Capitol  DX  Association.  Full 
particulars  are  in  the  Social 
Events  column.  John  Kanode 
N4MM  is  NCDXA  president  and 
Stu  Meyer  W2GHK  is  DXPO  80 
chairman. 

The  other  big  September 
event  is  W9DXCC.  The  W9DXCC 
convention  is  always  in  the 
suburban  Chicago  area  and  nor- 
mally falls  on  the  first  weekend 
of  September.  It  is  a  Friday 
night/Saturday  gathering  and 
has  grown  over  the  past  quarter 
century  to  about  300  registrants. 

At  the  W9DXCC  banquet,  a 
feature  has  always  been  the "  DX 
Countdown":  Everyone  stands. 
the  master  of  ceremonies  starts 
counting  up  from  one  hundred 
in  steps  of  ten,  and  when  your 
DXCC  total  is  reached  you  sit 
down.  For  as  long  as  we  have 
been  going,  the  last  DXer  stand- 
ing has  been  Ross  Hansch 
W9BGP  of  Madison  WL  Sadly, 
someone  else  will  take  his  place 
this  year,  as  Ross  passed  away 
in  late  June.  When  the  count- 
down was  completed,  you  al- 
ways knew  that  somewhere 
there  in  the  back  of  the  banquet 
hall  was  Ross,  every  year  just  a 
little  red-faced  at  knowing  the 
entire  room  was  looking  for  him. 

JUNE  HAPPENINGS 

Gee,  what  a  dull  DX  month. 
Merely  operations  from  Libya, 
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REVOLUTIONIZES  THE  STATE  OF  THE  ART 
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INTRODUCE  THE  BRILLIANT  NEW  PCS- 2000 


NOT  $550.00 

SUMMER 
SALE 


REG.  $369.00 


MICROCOMPUTER 
CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 
2  METER  FM  TRANSCEIVER 


WOT  $550.00 

SUMMER 
SALE 


REG.  $369.00 
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COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


FREQUENCY  RANGE:   Receive  and  transmit:   144.00  to  147.996   MHz, 

5Khz  steps  +   MARS-CAP  CAPABJLiTY  BUILT  IN  (142-149.995  MHz). 

ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 

SI2E:   UNBELIEVABLE^   ONLY  6  3/4"  x  2  3/8"  x  9  3/4'\  COMPARE! 

MICROCOMPUTER  CONTROLLED:  All  scanning  and  frequency-control 

functions  are  performed  by  microcomputer, 

DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the  radio 

for  use  in  limited  spaces  and  for  security  purposes 

SIX-CHANNEL  MEMORY;  Each  memory  is  re-prog  ram  ma  ble.  Memory  is 

re  rained  even  when  the  unit  Is  turned  off. 

MEMORY  SCAN:  The  six  channels  may  be  scanned  in  either  the  "busy" 

or  'vacant"  modes  for  quick,  easy  location  of  an  occupied  or  unoccupied 

frequency.  AUTO  RESUME.  COMPARE! 

FULL-BAND  SCAN:   AH  channels  may  be  scanned  in  either  ,+busyM  or 

Vacant"  mode.  This  is  especially  useful  for  locating  repeater  frequencies 

man  unfamiliar  area,  AUTO  RESUME.  COMPARE! 

INSTANT  MEMORY-1  RECALL:  By  pressing  a  button  on  the  microphone 

or  front  pane!,  memory  channel  1  may  be  recalled  for  immediate  use. 

MIC-CONTROLLED  VOLUME  AND  SQUELCH:  Volume  and  squelch  can 

be  adjusted  from  the  microphone  for  convenience  in  mobile  opera! ion. 

ADDITIONAL  OFFSETS:  Provides  three  additional  offset  values:  +0,4 

MHz,  +  i  MHz  and  + 1 .6  MHz.  Other  offsets  may  also  be  obtained. 

25  WATTS  OUTPUT:  Also  5  watts  low  power  for  short-distance  commun- 


ication. 

DIGITAL  S  RF  METER: LEDS  indicate  signal  strength  and  power  output, 

No  more  mechanical  meter  movements  to  fall  apart! 

LARGE     V^-tNCH     LED     DISPLAY:     Easy-to-read     frequency     display 

minimizes  "eyes-off-the-road"  time. 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT  PANEL: 

Any  frequency  may  be  selected  by  pressing  a  microphone  or  front- pan  el 

switch. 

SUPERIOR  RECEIVER  SENSITIVITY:  0.28  uV  for  20-dB  quieting.  The 
squelch  sensitivity  is  superb  requiring  less  than  0.1  uV  to  open.  The 
receiver  radio  circuits  are  designed  and  built  to  exacting  specifications, 
resulting  in  unsurpassed  received-signal  intelligibility. 
TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality  Is 
optimized  by  the  same  high  standard  of  design  and  construction  as  is 
found  in  the  receiver,  The  microphone  amplifier  and  compression  circuits 
offer  intelligibility  second  to  none, 

OTHER  FEATURES:  Dynamic  Microphone,  built  In  speaker,  mobile 
mounting  bracket  ,  external  remote  speaker  jack  (head  and  radio)  and 
much,  much  mores  All  cords,  plugs,  fuses,  microphone  hanger,  etc. 
included.  Weight:  6  lbs. 

ACCESSORIES:    15' REMOTE  CABLE $29.95.     CS-6R    A/C  POWER 

SUPPLY,     .$49.95.  TOUCHTONE    .  MJC,       KIT S39.95, 

EXTERNAL  SPEAKER.... .$18.00. 


AMATEUR-WHOLESALE  ELECTRONICS  ORDER  NOW  TOLL  FREE 


8817  $.W.  129th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  •  Telex:  80-3356 
HOURS:  8  6,  Mon.  -  Thur. 


U.S.  DISTRIBUTOR 

DEALER  INQUIRIES  INVITED 


^5 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER 


Wallis  Island,  Macao,  Sudan, 
southern  Sudan,  Aland  Islands. 
Gocos- Keeling;  Guinea,  and  the 
start  of  a  seven-country  expedi- 
tion In  Africa,  Americans  con- 
tinued  to  play  less  and  less  a 
rote  in  expeditions,  as  only  three 
of  these  were  Yanks. 

A.  E.  Howell  G3JKI  came  on 
from  the  British  Embassy  in 
Tripoli,  Ubya,  in  late  June,  work- 
ing with  F6CYL  on  20  and  15 
meters  SSB.  He  left  on  June  27 
with  no  apparent  plans  to  return 


soon.  Documentation  is  awaited 
in  Newington  before  DXGC 
credits  will  be  issued  for 
G3JKI/5A.  QSLs  should  be  sent 
to  Anne  Kotoboff  F6CYL,  3  R  De 
I'Elang.  78430  Louveciennes, 
France. 

Ian  Rid  path  ZL1BCG  operat- 
ed FW0DD  June  22-27,  after  a 
short  stop  in  Samoa  and  some 
air  time  as  5W1CR.  5W1CR 
cards  should  be  sent  to  J.  I.  Rid* 

Continued  on  page  154 


Austrian  old-timer  OE1UO  (first  licensed  in  1919}  mobiles  with  a 
vengeance:  That*s  a  20-meter  quarter-wave  atop  his  auto,  (Photos 
courtesy  of  W1GWA) 


AN  OPEN  LETTER  TO  DXERS 

A  new  breed  of  DXer  has  emerged  in  the  past  few  years 
which  has  been  very  detrimental  to  the  art  of  DXing.  For 
various  reasons,  a  mania  has  been  instilled  into  DXing 
which  has  caused  many  DXers  to  sense  that  there  is  no 
tomorrow.  It  is  perplexing  to  realize  that  very  many  ama- 
teurs have  worked  250  to  275  countries  in  a  relatively  short 
period  of  time. 

If  you  consider  this  a  noteworthy  feat,  take  a  closer  look. 
In  years  gone  by,  the  idea  of  making  DXCC,  5BDXCC,  WAZ, 
5BWAZ,  and  the  Honor  Roll,  etc.,  involved  a  dedicated  ham 
with  infinite  patience,  good  operating  practice  and  tech- 
nique, and  above  all,  an  excellent  station.  The  responsible 
and  truly  com  pet  i  live  DXer  was  looked  upon  in  a  manner 
similar  to  the  way  in  which  one  would  view  a  big  game 
hunter.  The  tougher  the  prey  was  to  bag,  the  more  rewarding 
the  win. 

By  comparison,  the  new  breed  of  DXer  Is  making  a 
mockery  of  DXing's  most  treasured  honors  by  utilizing 
patently  unethical  and/or  illegal  practices  to  short-cut  the 
process.  They  are  impatient  and  donl  want  to  "waste  time" 
in  pileups.  Their  motto  is  "work  them  any  way  you  can  get 
them,"  or  "let  your  conscience  be  your  guide,"  Unfortu- 
nately, most  of  their  consciences  are  so  warped*  com- 
promised, and  otherwise  self-rational ized  that  they  have 
trouble  distinguishing  right  from  wrong. 

My  concerns  do  not  involve  DX  lists  or  net  operations  per 
se.  I  have  no  real  gripe  with  such  operations  as  long  as  all 
those  who  ultimately  make  the  list  did  it  fairly  by  openly 
competing  with  fellow  DXers  on  the  HF  bands.  The  honest 
nets  and  list  operators  include  a  W7  and  a  DK2, 1  would  like 
to  know  of  others.  In  contrast,  though,  most  list  and  net  op- 
erations are  tainted  with  political-type  favors,  prearrange- 
mentsT  phone-ins*  etc.  Thus,  good  amateur  practice,  tech- 
nique, and  station  quality  take  a  strong  second  place  to 
whom  you  know  and  your  favors-given  vs.  favors-taken  ratio. 

All  DXers  should  ask  themselves  what  glory  comes  from 
working  a  rare  DX  station  when  their  only  competition  was 
breaking  through  a  busy  signal  or  accessing  a  repeater.  As  a 
parallel,  imagine  the  big  game  hunter  receiving  much  ac- 
claim and  praise  only  to  find  out  that  he  killed  his  prey  in  a 
cage.  Tainted  accomplishments  reap  hollow  honors. 

This  brings  me  to  the  most  serious  problems  prevalent  in 
the  DXing  arena  today  which  I  believe  are  the  root  causes  of 
the  QRMing  and  bad  manners  so  prevalent  on  the  bands. 
These  problems  are;  1)  rude,  unethical,  and/or  outright  il- 
legal practices  and  2)  the  emergence  of  the  DX  barons  or 
captains  who  dole  out  their  DX  with  partiality  so  as  to  rein* 
force  their  own  importance. 

Many  of  the  unethical  or  illegal  practices  are  easily 
recognizable  by  the  deserving  DXer.  They  include  lists  par- 
tially or  completely  taken  on  a  prearranged  basis  with  an  on- 
the-air  facade  that  a  list  is  being  taken  at  that  time.  In  addi- 
tion, some  DXers  dump  their  friends'  calls  in  on  a  list  and/or 
work  the  DX  station  using  their  friends'  calls. 

It  is  my  feeling  that  any  time  responsible  hams  hear  of 
these  practices,  which  have  a  serious  impact  on  amateur 
radio's  image,  they  should  speak  up  and  be  heard.  In  addi- 
tion, the  DX  captains  and  their  nets  or  list  operations,  If 
questionable,  should  be  ignored-  We  as  hams  have  permit- 
ted them  to  come  into  power,  so  we  should  correspondingly 
be  able  to  defrock  them. 

Fellow  DXers,  there  are  no  politics  in  big  game  hunting  or 
sport  fishing,  hobbies  which  are  closely  akin  to  DXing,  Let 
us  begin  to  rid  ourselves  of  this  growing  political-type 
malignancy  and  as  a  result  reestablish  the  meaningf  ulness 
of  DX  honors.-  Dennis  M.  Burgess  K8DB. 
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Features: 

» StateoHhe-Art-CMOS  Circuitry 

•  Choice  of  Message  Storage 

■A.  Six  50  character  messages 
-  B.  Twelve  25  character  messages 
■C.27  combinations  of  message 
C.  programming. 

i  Records  at  any  speed— plays  at  any  speed, 

■  Memory  operating  LED 

•  Use  for  daily  QSQ  or  contests 


"BRAND  NEW" 

CHAMPION  MESSAGE 
MEMORY  KEYER 

Model  TE-292 

- '  $125.95 

PLUS: 

•  Seif-comptettng  dots  and  dashes 

•  Both  dot  and  dash  memory 

•  Iambic  Keying  with  any  squeeze  paddle 
m5 -50  w.p.m. 

•  Speed,  volume,  tone,  tune  and  weight  controls 

•  Sidetone  and  speaker 

•  Low  current  drain  CMOS  battery  operation— portable 

•  Rear  panel  Jack  for  auxiliary  power 

•  Deluxe  quarter-inch  jacks  for  keying  and  output 

•  Keys  grid  block  and  solid  rigs 

•  WIRED  AND  TESTED  FULLY  GUARANTEED— LESS 
BATTERY 


$  89.95 


Features: 


Model  TE-284 


State  of  the  Art  CMOS  Circuitry 
Three  choices  of  Message  Storage 

■  A .   Two  (50  character  each) 

message  storage 

■  B.  Fo  ur  {25  char  a  ctereach) 

message  storage 
•C.  One  50  character  and 

two  25  character  message 

storage 
Records  at  any  speed-ptays  at 
any  speed 

Memory  operating  LED 
Use  tor  daily  QSQ  or  contests 


PLUS: 


nSBHtioMBtflMIBlMNifllMIH 
DELUXE  M£S3*pE  KEJMfflV  X£  V CR 


,  - :  ■■-  : 


I. ■m    *..  +  v 


Setf-oompleting  dots  and  dashes 

Both  dot  and  dash  memon 

Iambic  Keying  with  any  squeeze  paddle 

5-50  w.p.m. 

Speed,  volume,  tone,  tune  and  weight  controls 

Side  tone  and  speaker 

Low  current  drain  CMOS  battery  operation— portable 

Deluxe  quarter-inch  lacks  for  keying  and  output 

Keys  grid  block  and  solid  rigs 

WIRED  AND  TESTED  FULLY  GUARANTEED— LESS 

BATTERY 


f 


Fife 

4|        W  voi> 


MESSAGE 
MEMORY  KEYER 


Features: 


•  Advanced  CMOS  message  memory 

•  Frto    {50   char     each)    message 
storage 

•  Repent  function 

•  Records  at  any  speeo—ptays  back 
at  any  speed 

•  Longer  message  capacity 
Exampie.  send  CO  CO  CO  DX  de 
WB2YJM  WB2YJM  K—ttien  pi  ay 
second  message  on  contact — tie 
WB2VJM  QSL  JVY  NY  579  579  Paui 
Paul  K 

•  Use  ror  daily  QSOs  or  contests 


Model  #  IE201 


$69.95 


PLUS; 

•  State of  thearrCMOS  ktnyer 

•  Setf  completing  dots  and  dashes 

•  Both  dot  and  dash  memory 

•  iambic    keying   with   any   squeeze 
paddle 

•  5-50  wpm 

•  Speed,    volume,    tone,    tune   ana 
weight  controls 

•  Sidetone  and  speaker 

•  Low  current  dram  CMOS  battety 
opera  tton — portable 

•  Deluxe  quarter-inch  jacks  lor  key- 
ing and  output 

•  Keys  and  block  and  zona  state  rigs 

•  WIRED    AND     TESTED    FOLLY 
GUARANTEED^  LESS  BATTERY 


Model  #  TE  i  44 


$59.95 


Features:  Deluxe  CMOS 

Electronic  Keyer 

\  State-of-the-art  CMOS  circuitry 
\  Self  completing  dots  and  dashes 
I  Both  dot  and  dash  memory 

*  IAMBIC  keying  with  any  squeeze  paddle' 
5-50  wpm 


Speed,  weight,  tone,  volume  tune  controls  &  sidetone  and 
speaker 

Semi-automatic  "bug "  operation  &  straight  keying— rear 

panel  switch 

Low  current  dram  CMOS  battery  operation—  poriable 

Deluxe  quarter  inch  jacks  for  keying  and  output 

Keys  grid  block  and  so  fid  state  rigs 

Wired  and  tested— fully  guaranteed— less  battery 


MODEL  TE133  -  same  as  TEU4 
auto  keying. 

MODEL  TE122  -  same  as  TE133 ! 

AT  YOUR  DEALER  OR 
Plus  $2.0©  5.-H 


AC 


with  wgt  and  tone  control  internal,  iess  semi- 

$49.95 

ess  wgt,  tune  solid  state  keying  $38.50 

SEND  CHECK  OR  MONEY  ORDER. 

NY  Res  add  tu 

ELECTRONICS,  INC 
1106  RAND  BLOG. 
BUFFALO  NY  14203 


i^76 


VLF  Converter 


•  New  device  opens  up  the  world 
of  Very  Low  Frequency  radio. 

•  Gives  reception  of  the  1750 
meter  band  at  160-190  KHz 
where  transmitters  of  one  watt 
power  can  be  operated  without 
FCC  license. 

•  Also  covers  the  navigation  rad- 
iobeacon  band,  standard  fre- 
quency broadcasts,  ship-to- 
shore  communications,  and  the 
European  low  frequency  broad- 
cast band. 

The  converter  moves  all  these 
signals  to  the  80  meter  amateur 
band  where  they  can  be  tuned  in 
on  an  ordinary  shortwave  re- 
ceiver. 

The  converter  is  simple  to  use  and 
has  no  tuning  adjustments.  Tun- 
ing of  VLF  signals  is  done  entirely 
by  the  receiver  which  picks  up  10 
KHz  signals  at  3510  KHz,  100 
KHz  signals  at  3600  KHz,  500 
KHz  signals  at  4000  KHz. 
The  VLF  converter  has  crystal 
control  for  accurate  frequency 
conversion,  a  low  noise  rf  ampli- 
fier for  high  sensitivity,  and  a 
muttipole  filter  to  cut  broadcast 
and  80  meter  interference. 

All  this  performance  is  packed 
into  a  small  3"  x1Ya"  x  6,f  die 
cast  aluminum  case  with  UHF 
(30-239)  connectors, 
The  unique  Palomar  Engineers 
circuit  eliminates  the  complex 
bandswitching  and  tuning  adjust- 
ments usually  found  in  VLF 
converters.  Free  descriptive  bro- 
chure sent  on  request. 

"VLF  Converter  $59.95  in  U.S. 
and  Canada,  Add  $3.00  shipping/ 
handling.  California  residents  add 
sales  tax.M 


ORDER  YOURS  NOW! 


Palomar 


BOX  455,  ESCONDIDO,  CA  92025 
Phone:  (714)  747  3343 


is*  Reader  Service— see  page  1Q5 
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RTTY  Loop 


Marci.  Leavey,  M.D.  WA3AJR 
4006  Winlee  Road 
Randal fstown  MD  21133 

About  a  year  and  a  half  ago,  I 
received  an  announcement  from 
Gilfer  Associates,  Inc.,  of  a 
forthcoming  new  book  which 
would  be  of  interest  to  the 
RTTYer.  Well,  several  months 
down  the  line,  due  to  illness  of 
the  author,  the  book  has  been 
published  — it  looks  rather  inter- 
esting. 

Entitled  Guide  To  RTTY  Fre- 
quencies, the  book,  by  Oliver  P. 
Ferrelt,  represents  itself  as  a 
complete  guide  to  press,  wire- 
less, government,  and  other  as- 
sorted RTTY  signals  in  the  high- 
frequency  spectrum.  It  is  all  that 
and  more. 

An  introduction,  written  by 
Webb  Linzmayer,  goes  into  a 
brief  description  of  RTTY  and 
the  mechanics  of  sending  the 
code  over  the  air.  Standard 
Baudot  code  is  covered,  along 
with  looks  at  some  of  the  more 
unusual  codes  which  may  be 
found,  such  as  Cyrillic  and 
Arabic.  Although  Hebrew  trans- 
mission is  also  mentioned,  no 
key  to  recognition  is  offered,  as 
are  keys  to  the  former  two  lan- 
guages. Encryption  is  also  dis- 
cussed, with  some  cfues  to  de- 
coding more  common  forms 
which  may  be  encountered  on 
the  air. 

Then  comes  the  meat  of  the 
book.  Over  fifty  pages  contain 
more  than  3000  entries  describ- 
ing RTTY  stations  heard  reliably 
on  the  air.  The  stations  are 
broken  down  by  frequency 
band,  beginning  at  4  MHz  and 
running  the  spectrum  up  to  27 
MHz,  and  service,  whether  fixed, 


mobile,  or  whatever,  For  each 
station,  the  frequency,  callsign, 
location,  service,  shift,  speed, 
and  transmitter  power  is  sup- 
plied, whenever  possible.  At  the 
least,  the  frequency,  shift,  and 
speed  information  will  atiow  re- 
ception, and  these  are  some- 
times all  that  is  available,  to- 
gether with  an  approximate 
location, 

in  summary,  then,  this  book 
appears  to  be  a  gold  mine  for  the 
person  looking  for  interesting 
print  on  his  {or  her)  RTTY  ma- 
chine. The  Guide  To  RTTY  Fre* 
quencies  costs  $8,95  and  is 
available  from  Gilfer  Asso- 
ciates, Inc.,  PO  Box  239,  52  Park 
Avenue,  Park  Ridge  NJ  07656,  If 
you  drop  them,  a  line,  be  sure  to 
mention  73$  RTTY  Loop,  OK? 

The  "circuit-of-the-month,"  if 
there  is  such  an  animal,  this 
month  comes  from  New  Jersey, 
where  Joseph  A.  Maillet  K20DG 
found  RTTY  Loop  so  interesting 
that  he  subscribed  to  73\  Any- 
way, Joe  was  playing  with  some 
of  the  demodulator  circuits  fea- 
tured a  few  months  ago  and 
lamenting  the  lack  of  some  kind 
of  tuning  indicator.  The  solution 
he  devised  is  a  simple  tuning 
device  that  monitors  the  state  of 
the  mark  signal  and  lights  two 
LEDs,  one  for  presence  and  one 
for  absence  of  the  mark  (as- 
sumed space).  The  circuit  is 
shown  in  Fig.  1  and  should  be 
straightforward  for  anyone  but 
the  most  severe  thumb  burner  to 
build.  The  transistors  are  spe- 
cified as  2N2222sT  but  almost 
any  general  purpose  NPN 
should  work.  The  LEDs  are  the 
common  ten-for-a-buck  kind, 
any  color  you  like,  To  use  the 


2  METER  AMPLIFIER 


CLASS  C 
PA  1-10 


95 


Works  with  all  hand  held  and  portable  units.    ^324 

1-3  watts  in,  10*25  watts  out,  4MHz  band  width. 
Operates  from  T2-14  VDC.   Solid  state  RF  switching. 

THS  ELECTRONICS 

RD  1,60k  195,  Greene,  NY  13778 
Phone  607-656-8071 


MARK 
SIGNAL 


FTTL  LEVEL) 


Fig.  h  A  simple  tuning  indicator. 


master  change 


device,  feed  the  decoded  mark 
signal  at  TTL  data  levels  to  the 
bases  of  the  transistors.  With  a 
signal  consisting  of  roughly  fifty 
percent  markf  such  as  an  "RY " 
test,  the  LEDs  should  light  to 
about  equal  brilliance  or  flicker. 
Simple! 

Hey,  all  you  RTTYers  in  the 
northwest,  a  not-yet-Novice  has 
requested  help  in  completing 
his  station,  complete  with  RTTY 
gear,  Charles  McCleary  relates 
that  he  is  disabled  and  unable  to 
"make  order  out  of  this  chaos!" 
If  you  can  help  him,  drop  a  line 
to  5625  ISL  Campbell  Street,  Port- 
land OR  97217.  I'm  sure  he  will 
appreciate  all  the  help  he  can 
get. 

I  haven't  talked  much  about 
computers  lately.  I'm  told  it 
turns  some  of  you  off,  but  as 
long  as  we  are  on  the  west 
coast,  let's  drop  down  south  a 
bit  and  see  what's  happening  in 
California.  Well,  will  you  look  at 
that!  There  are  a  couple  of  nets 
which  may  be  of  interest  to 
RTTY/computer  types.  On  14250 
kHz  or  thereabouts,  a  group 
meets  on  California  Sundays 
(thats  really  early  Monday  in 
GMT)  at  0100  in  the  summer  and 
0200  in  the  winter.  Up  a  bit, 
around  21260  kHz,  I  am  told  that 
ASCII  RTTY  has  been  tossed 
around.  They  meet  around  the 
same  time  on  Friday  and  Satur- 
day nights  (or  Saturday  and  Sun- 
day   mornings,    If   you    prefer). 

As  more  of  us  get  on  ASCII  or 
other  "computer  RTTY,  the 
search  for  components  will  be- 
come more  intense.  That  is  why 
more  and  more  manufacturers,  I 
suppose,  are  introducing  pe- 
ripherals priced  to  appeal  to  the 
hobbyist.  Continuing  our  critical 
look  at  equipment,  let's  take  a 
look  at  a  keyboard  available 
from  Jameco  Electronics,  San 
Carlos  CA  94070.  The  JE-610 
ASCI  I  keyboard  kit  has  been  fea- 
tured in  ads  in  73,  Microcomput- 
ing, and  other  magazines,  At 
$79.95,  the  keyboard  represents 
a  good  alternative  to  "surplus 
specials." 


Assembling  the  kit  is  not  very 
difficult.  Seven  integrated  cir- 
cuits stretch  across  the  top  of 
the  printed  circuit  board.  The 
sixty-two-key  assembly  is  re- 
ceived as  a  unit  and  slips  into 
place  nicely,  all  pins  aligning. 
Several  options  are  available, 
such  as  key-pressed  strobe 
positive  or  negative,  and  parity. 
Two  user-defined  keys  are  pro- 
vided for  custom  applications.  A 
repeat  key  is  also  provided 
which  repeats  any  key  pressed, 
even  control  characters,  after  a 
brief  pause. 

There  are,  however,  several 
problems.  There  is  a  "CAPS 
LOCK"  key  which,  when  de- 
pressed, forces  uppercase  for 
all  letters-  Numerals  and  punc- 
tuation operate  normally,  with 
the  shift  key.  and  the  shift  key 
has  no  effect  on  the  already 
capital  letters.  However,  several 
non-alphanurnerics,  such  as  the 
brackets,  u-"p  and  backslash, 
are  forced  into  uppercase  char- 
acters, preventing  their  use. 
Also,  a  key  labeled  "DELETE" 
actually  sends  an  underline  or 
delete,  depending  on  CAPS 
LOCK  and  shift.  And  although 
the  ads  state  li60  keys  generate 
the  full  128  character,  upper- 
and  lowercase  ASCII  set,'  one 
character,  "US",  hex  IF,  cannot 
be  generated.  As  some  printers 
use  this  character  for  internal 
functions,  this  may  be  a  profr 
!em.  When  this  defect  was 
brought  to  the  attention  of 
Jameco,  the  letter  of  reply 
stated  lThe  ASC  II  (sic)  key- 
board kit  was  intended  to  have 
all  128  characters  and  codes  as 
shown... The  US  function  as 
well  as  the  underline  function 
was  omitted  in  error.  This  was 
brought  to  our  attention  after 
the  units  were  out/'  The  modifi- 
cation, which  is  not  included 
with  information  in  the  kit,  is  to 
change  the  matrix  position  of 
the  DELETE  key  to  one  which 
would  provide  all  of  the  func- 
tions. A  minor  point?  Not  if  you 
bought  the  kit  and  tried  to  send 
that  one  code  that  your  device 
needed. 
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We've  Been  Taking  Notes. 

Combining  your  ideas  with  some  of  our  own.  we've  come  up  with  what  has  to  be 
the  most  advanced  and  convenient  terminal  available.  These  are  some  of  the 
conveniences  you  can  now  enjoy  by  putting  the  DS3100  ASR  in  your  RTTYand 
CW  station: 

ASR  Operation  (Compose  your  transmission  WHILE  receiving] 


1 5f>iine  Receiver  Buffer 
50-line  Transmit  Buffer 
Split  Screen  to  Show  Buffers 
Internal  Real-Time  Clock 
10  Programmable  Messages 
Automatic  Answer-Back  (WRUl 


Morse.  Baudot,  or  ASCII  Operation 
RTTY  and  CW  Identification 
Full  1 28-Character  ASCI  I 
110-9600  baud  ASCI  I 
60-1 30  WPM  Baudot 
1 -1 75  WPM  Morse 


Write  or  call  for  the  DS3100  ASR  specifications  and  see  how  YOU 
have  helped  design  the  new  standard  in  amateur  radio  terminals. 


r, 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana.  Illinois  6180 1 

217-367-7373 


For  our  European  Customers  Contact 
Richie' &  Co   Hannover 
I  E  C  Intereico  Bissone 
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EXPLORING 


This  letter  is  a  letter  of  thanks 
lo  two  very  special  persons  I 
have  become  acquainted  with. 
This  is  not  a  letter  thanking 
someone  lor  helping  another 
person  on  a  certain  class  of  N 
cense,  but  it's  just  a  vote  of 
thanks  for  a  lot  of  time  and 
dedication.  These  two  very 
special  persons  are  Chris 
W4WRJ  and  Jay  WA4RQP.  Last 
March,  these  two  came  to  a  Boy 
Scout  meeting  (which  I  was  a 
part  of)  to  talk  to  interested  per- 
sons about  amateur  radio  and 
forming  an  Explorer  Post  spe- 
cializing In  ham  radio.  Well,  to 
make  a  long  story  short,  a 
month  and  half  or  so  after  that 
meeting  we  had  our  charter, 
with  seven  boys  and  five  ad- 
visors registered.  It's  now  been 
well  over  a  year  since  then.  We 
have  had  many  activities,  from 
going  to  hamfests  to  camping 
and  working  portable  (1  imagine 
someone  will  recognize  the  calls 
W4WRJ/4,  KA4EPE/4,  WA4RQP/ 


4,  W4LFO/4,  KA4LOX/4,..) 
since  starting  this  Explorer 
Post;  we  have  been  contacted 
just  recently  about  providing 
communications  for  the  Boy 
Scout  National  Jamboree  next 
summer  io  be  held  at  Fort  A.  P, 
Hill  here  in  Virginia. 

Exploring  is  probably  ihe 
most  unknown  part  of  Boy 
Scouts  today  {!  had  to  explain 
what  It  is  many  times  over  the 
air);  that's  sad,  because  it  could 
help  so  many  young  people  in 
trouble.  To  summarize  this  let- 
ter,  I  would  tike  to  thank  Chris 
and  Jay  and  all  the  other  ad- 
visors we  have  for  their  time  and 
devotion.  They  spend  every 
Thursday  evening  with  us  in- 
stead of  their  families,  and  then 
there  are  all  of  those  weekends. 

Well,  thanks  Chris  and  Jay, 
Chuck,  Tony.,  .you  are  what 
make  Exploring  and  amateur 
radio  go. 

Scott  C,  Mellott 

President  of  Post  1159 

Sponsored  by  St,  James 

Episcopal  Church 

Leesburg  VA 


Just  a  few  weeks  ago,  in  the 
spring  of  1952,  I  went  to  the 
home  of  a  schoolmate  to  find 
out  why  he  didn't  want  to  par- 
ticipate in  a  beach  party  with  the 
rest  of  our  class.  When  I  entered 
his  house,  I  heard  weird  sounds 
coming  from  the  next  room. 
Betng  the  curious  type,  I  asked 
what  it  was.  I  have  never  quite 
recovered  from  the  experience 
of  that  day  and  find  myself 
eagerly  anticipating  going  home 
from  work  to  listen  to  my  own 
weird  sounds;  CW  and  RTTY. 

After  28  years  of  ham  radio,  I, 
like  Wayne,  occasionally  reflect 
upon  the  glorious  past  and  the 
changes  that  have  been 
wrought  since  that  fateful  day 
for  me  in  1952. 

Several  times  I  went  the  6L6 
+  6L6  route  and  even  tried 
117L7GTS  and  6V6s  with 
chassis  of  f  oil-lined  cigar  boxes. 
Mom's  baking  pans,  and  even  a 
piece  of  2"  x  4"  with  the  com- 
ponents nailed  down,  I  worked 
stations  for  several  mites 
around  with  an  oid  Heathkit 
signal  generator,  keying  the 
antenna  directly.  My  favorite, 
though,  was  the  battery- 
powered  1 U4/1 R5  combo  in  a  pie 
pan  with  another  pie  pan  on  top 
that  looked  like  a  flying  saucer. 
That  was  in  1956. 1  stood  on  the 
roof  of  a  four-story  apartment 


Exploring  and  ham  radio  go  hand  in  hand  in  Leesburg  VA. 


building  in  Newport  News, 
Virgin ia,  and  worked  PY7EE  in 
Pernambuco,  Brazil  with  a 
50-foot  wire  draped  across  the 
roof  and  a  clothespin  CW  key 
screwed  to  the  top  pie  pan. 

Soon  after  that.  I  obtained  my 
first  store-bought  rigs,  a 
Heathkit  DX2Q  and  a  HalHcraft- 
ers  S40At  from  a  local  pawn 
shop,  both  for  $35.00.  At  about 
three-year  intervals.  I  upgraded 
through  horsetrading  for  a 
DX40,  a  Viking  Ranger,  a  Na- 
tional NC125,  a  Hammarlund 
SP600,  and  a  Gonset  G76  trans- 
ceiver. Finally,  around  1960,  I 
settled  on  a  Johnson  200  W  ln^ 
vader  and  Collins  R388,  still 
hanging  on  to  the  SP600  to  use 
with  the  Kleinschmidt  TT119 
Teletype™  setup.  After  20  years 
with  those,  I  traded  the  Invader 
for  a  newfangled  transistor  rig. 
the  Triton  IV  by  Ten-Tec.  Just  be* 
tween  you  and  me,  I  still  like  the 
old  bottle  rigs,  but  there  just 
might  be  something  to  these 
transistors  and  integrated  cir- 
cuits after  all. 

I've  been  into  2  meters  for 
about  ten  years  now  and  have 
worn  out  several  Motorola  boat 
anchors.  I  still  use  one  for  a 
base  station  but  have  the 
Amcom  2-25  in  the  motor  home 
for  mobile  operation.  I  have 
driven  all  over  the  United  States 
and  2  meters  really  makes  for 
some  enjoyable  conversation 
anywhere  I  go. 

1  tried  6  meters  for  awhile  with 
an  old  Gonset  "Gooney  Box"  AM 
rig  with  dual  vfo's.  I  lost  interest 
In  6  meters,  though,  because  it 
seemed  that  everyone  else  did, 
too.  At  least  the  long  silent 
periods  made  it  seem  that  was 
the  case.  Most  of  the  6ers 
moved  to  2  meters. 

Back  in  1965,  J  happened  into 
a  QSO  with  old  K  or  W  -5BLB 
-don't  recall  the  prefix  off- 
hand -  up  in  Midwest  City,  Okla- 
homa. We  got  to  talking  about 
how  some  Connecticut  pressure 
group  was  trying  to  take  away 
the  operating  privileges  that  we 
had  worked  so  hard  for  and  had 
enjoyed  for  so  many  years,  the 
good  DX  part  of  the  CW  f  requen- 
cies  and  a  healthy  chunk  of  the 
voice  frequencies.  All  to  pro* 
mote  something  they  called  in* 
centive  licensing.  In  a  very  few 
minutes,  there  was  quite  a 
roundtable  going  as  more  and 
more  hams  dropped  into  the 
QSO,  The  general  attitude  was 
the  same  as  it  the  police  had 

Continued  on  page  156 
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Specializing  in  Central  and  South  American  trade 


H©y  ,  ,  .  O-M. 
Come  visit  our  facility 
.  .  .  the  most  modern  in 
the  South.  .  . 


XJ/I 


Direct  Factory  Distributors 


**<* 


At  our  new  main  headquarters,  adjacent 

to  Miami  Infl  Airport 
7201  N,W,  12th  Streets  Miami,  FL  33126 

Dade{305)  592-9685 

Broward  (305)763-8170 

Nosotros  SI  Hablamos  Espafiol 

Special  Export  Prices. 

We  accept  VISA  and  MASTER  CHARGE. 
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HF  SSB  Transceivers 
are  designed  to  provide 
the  mobile  or  fixed 
base  operator  with  the 
ultimate  in  power, 
stability,  versatility, 
reliability,  and  ease  of 
operation.  All  this  human 
engineered  into  a  rugged, 
compact,  attractive 
package. 
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ELECTRONICS 


Matching  power  supp- 
ly (PSU-5)  and  antenna 
tuner  (ST-3)  provide 
the  necessary  addi- 
tional units  for  a  com- 
plete base  station. 


Contests 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
AtCO  NJ  08004 

WORLDWIDE  RTTY 

ART  CONTEST 

September  1  through 

November  30 

All  worldwide  licensed  radio 
amateurs  and  members  of  their 
immediate  families  (except  as 
otherwise  provided  in  the  rules) 
are  eligible  to  participate  in  this 
contest.  Sponsored  by  the 
Southern  Counties  Amateur 
Teleprinter  Society  of  Southern 
California,  the  contest  rules  are 
as  follows: 

Entries  must  have  been  orig- 
inated by  means  of  manual  in- 
puts to  a  teleprinter  using  a 
standard  communications  key- 
board and  may  be  submitted 
only  by  the  originator  of  the  art 
or  by  the  amateur  on  behalf  of  a 
family  member.  Submitted  art 
may  be  of  any  subject  suitable 
for  transmission  via  amateur 
radio.  Entrants  may  submit  as 
many  entries  as  desired.  Each 
entry  shall  be  given  a  short  title. 
Submitted  art  may  contain  over- 


line  shading. 

Tapes  of  entries  shall  be  for 
matted  to  permit  a  reasonably 
short  running  time  and  to  be 
compatible  with  machines 
which  do  and  do  not  downshift 
on  space.  Compatibility  with 
machines  which  interchange 
the  belt  and  apostrophe  is  not 
required.  At  least  three  func- 
tions must  be  used  between 
each  line,  normally;  carriage 
return,  line  feed,  and  letters. 

Each  line  of  the  art  shall  be 
limited  to  a  maximum  of  72  char- 
acters (including  spaces).  Prints 
must  be  in  one  single  part,  with 
no  splices.  Tapes  must  be  limit- 
ed to  a  maximum  running  time 
of  40  minutes  at  60  words  per 
minute  for  the  art  itself,  exclu* 
si ve  of  any  other  information  on 
the  tape,  and  contain  no  splices. 

Each  entry  must  have  been 
transmitted  the  first  time  via 
amateur  radio  after  September 
1st  and  must  be  accompanied 
by  a  confirmation  of  at  least  one 
receipt  of  its  transmission,  iden- 
tifying the  title  of  the  art  ar\6  the 
call  letters  of  the  receiving  and 


Calendar 


Sep  1-Nov  30 
Sep  13-14 
Sep  13-14 
Sep  13  14 
Sep  13-14 
Sep  1 3-1 5 
Sep  14 
Sep  27 
Sep  27-28 
Sep  27  28 
Sep  27-20 
Oct  4  5 
Oct  4*5 
Oct  11-12 
Oct  1019 
Oct  18-19 
Oct  18-19 
Oct  18-20 
Oct  25*26 
Nov  1-2 
Nov  8-9 
Nov  8-9 
Nov  9 
Nov  15 
Nov  15-16 
Nov  29-30 
Dec  6-7 
Dec  13-14 
Jan  18 
Mar  7*8 


Worldwide  RTTY  Art  Contest 

European  DX  Contest  — Phone 

ARRLVHF  Contest 

Pennsylvania  QSO  Party 

CAN-AM  Contest  -  Phone 

Washington  State  QSO  Party 

North  American  Sprint 

DARC  Corona  10-Meter  RTTY  Contest 

Delta  QSO  Party 

CAN  AM  Contest  -CW 

Ex'KZS  Reunion 

California  QSO  Party 

VK/ZUOceania  DX  Contest  -  Phone 

ARRLCO  Party 

ARRL  Simulated  Emergency  Test 

VK/ZUOceania  DX  Contest  -  CW 

Scouting  Jamboree 

QRP  October  QSO  Party 

CO  Worldwide  DX  Contest-  Phone 

ARRL  Sweepstakes  -  CW 

European  DX  Contest -RTTY 

IPA  Contest 

International  OK  DX  Contest 

DARC  Corona  10-Meter  RTTY  Contest 

ARRL  Sweepstakes  — Phone 

CQ  Worldwide  DX  Contest -CW 

ARRL  160-Meter  Contest 

ARRL  10-Meter  Contest 

FRACAP  Worldwide  Contest 

1981  SSTV  Contest 


transmitting  stations,  All  con* 
firmation  must  be  in  writing  (not 
by  RTTY  transmission)  and 
must  have  been  obtained  by  the 
entrant  from  the  receiving  sta- 
tion. Entrants  may  obtain  neces- 
sary transmission  of  their  entry 
by  any  amateur  radio  station. 

The  tape  and  prints  of  each 
entry  shall  carry  the  full  name  of 
the  author,  call  letters  of  the 
submitting  station,  and  mailing 
address.  This  informal  ton  shall 
be  both  written  upon  a  begin- 
ning leader  of  the  tape  and  also 
punched  in  the  tape  to  appear 
on  page  copy  when  reproduced. 
Entrants  must  submit  one  five* 
level  paper  tape  and  five  prints 
of  each  entry  and  by  such  sub- 
mission agree  that  the  tapes 
and  prints  may  be  used,  dupli- 
cated, or  published  for  any  pur* 
pose.  Tape  submissions  shall 
be  of  the  1 1/16th  inch  width  only. 
Tape,  prints,  and  transmission 
confirmation  information 
should  be  securely  packaged 
and  sent  to:  RTTY  Art  Contest, 
do  Norm  Koch  K6ZDL  PO  Box 
1351t  Torrance  CA  90505.  En- 
tries must  be  postmarked  on  or 
before  November  30th.  Entries 
will  not  be  acknowledged  after 
the  closing  date.  Since  matl- 
damaged  tapes  will  be  of  little 
value,  it  is  suggested  that  tapes 


be  wound  tightly  upon  a  hard 
core. 

Entries  will  be  judged  on  the 
originality  of  the  author  in  se- 
lection of  subject  matter,  on  ex- 
cellence of  technique  in  produc- 
ing the  art  and  formatting  the 
tape,  on  overall  appearance  of 
the  art  from  a  distance,  on  suit- 
ability for  publication,  and  on 
the  entrant's  compliance  with 
the  rules.  If  an  individual  is  the 
first  place  winner  in  a  given  year, 
he  will  not  be  eligible  for  nor 
considered  for  first  place  in  the 
immediate  following  year.  This 
does  not  preclude  a  station  from 
entering  and  being  considered 
for  second,  third,  or  honorable 
mention  places. 

A  committee  of  judges,  made 
up  from  those  amateurs  who 
have  exhibited  an  interest  in 
RTTY  art,  will  select  first,  sec- 
ond, third,  and  honorable  men- 
tion winners,  Winning  entrants 
will  receive  a  plaque  for  their 
places.  Winning  entries  will  be 
published  in  various  amateur 
radio  journals.  The  decisions  of 
the  judges  shall  be  final,  and  no 
correspondence  will  be  entered 
into  regarding  their  decisions. 

Officials  and  judges  of  this 
contest  and  members  of  their 

Continued  on  page  750 


Results 


1980  SPRING  CONTEST  RESULTS 
BRITISH  AMATEUR  RADIO  TELEPRINTER  GROUP 
Single  Operator  Section 
Ho,     Call 


1, 

W3FV 

2. 

F9XY 

3. 

15F2I 

4. 

K7BV 

5. 

SM6ASD 

& 

W4CQI 

7. 

I20LW 

a. 

I2WEG 

9. 

K0PJ/6 

10. 

G3HJC 

Multiple  Operator  Section 
No,     Call 


1. 

9A10NU 

2. 

G3ZRS 

3, 

I5MYL 

Shortwave  Listener  Section 
No.      Name/Call 

1.  H.  Ballenberger 

2.  OK1  11857 

3.  I V3  13018 


Points 

Total 
QSOs 

Countries 

592012 

325 

37 

506456 

314 

32 

498456 

284 

32 

454940 

258 

32 

417648 

252 

29 

413354 

249 

35 

410416 

270 

32 

389850 

248 

30 

385556 

254 

32 

351430 

199 

23 

Points 

Total 
QSOs 

Countries 

644160 

408 

32 

490048 

288 

31 

456246 

305 

30 

Points 

QSOs 

Countries 

403862 

259 

45 

382506 

227 

36 

309430 

251 

32 
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Good-bye 

RFI 


With  the  compact  ATR-6800,  you  can  forget  about  RFI .  .  .  Add 
silent  RTTY/CW/SSTV  capability  to  yout  station  with  equipment 
that's  designed  to  be  ham  gear!  Unlike  plastic -cased  home 
computers,  your  ATR-6800  will  sit  right  next  to  your  kilowatt  and 
ignore  it!  (And  your  receiver  won't  know  it's  there  either!)  By 
combining  everything  in  one  rugged  aluminum  enclosure,  we  have 
eliminated  another  source  of  RFI  —  all  those  boxes  and  assorted 
cables.  The  ATR-6800  is  really  complete;  the  AFSK-terminal  unit, 
keying  circuits,  video  drive,  computer  .  .  .  everything's  inside  for 
direct  connection  and  control  of  your  transceiver.  To  get  the  full 
story,  write  for  our  ten  page  brochure  or  pick  one  up  at  your  local 
dealer  Microlog  Corporation,  4  Professional  Drive,  Suite  119, 
Gaithersburg,  MD  20760.  Telephone  (301)948-5307. 


MICROLOG 

Innovators  in  Digital  Communications 


is*  Reader  Service — seepage  f95 
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Awards 


Bill  Gosney  WB7&FK 
2665  North  1250  Bast 
Whidbey  island 
Oak  Harbor  WA  98277 

This  is  the  second  of  our  two- 
part  series  featuring  the  73 
Magazine  awards  portfolio;  we 
now  learn  ot  the  six  domestic 
awards  being  sought  by  award 
seekers  the  world  over. 

These  awards  were  not  meant 
to  be  an  overnight  venture  nor 
were  they  designed  to  duplicate 
any  in  existence  today.  Each  of- 
fers its  own  degree  of  difficulty 
and  creates  a  sense  of  accom- 
plishment among  those  who  are 
happy  recipients. 

WORKED  ALL  USA  AWARD 

Sponsored  by  the  editors  of 
73  Magazme,  the  Worked  All 
USA  Award  is  available  to  li- 
censed amateurs  throughout 
the  world,  To  be  valid,  all  con- 
tacts must  have  been  made  on 
or  after  January  1,  1979.  There 
are  no  band  or  mode  restric- 
tions; however,  single  band  and 
single  mode  accomplishments 
will  be  recognized. 

If  you're  looking  for  an  award 
with  challenge,  this  definitely  is 
one.  To  qualify,  applicants  must 
work  each  of  the  50  US  states 
within  the  same  calendar  year 
{January  1  through  December 
31).  Annual  endorsements  will 
be  awarded  applicants  who  can 
verify  their  claim. 

To  apply,  make  a  self-pre- 
pared list  of  claimed  contacts  in 
alphabetical  order  by  US  state, 
beginning  with  the  state  of  Ala- 
bama List  the  state,  the  callsign 
of  the  station  worked t  the  date 
and  time  in  GMT,  and  the  band 
and  mode  of  operation. 

Do  not  send  OSL  cards!  Have 
your  list  of  contacts  verified  by 
two  amateurs,  a  local  radio  club 
secretary,  or  a  notary  public. 

The  fee  for  the  basic  award  is 
$3.00  or  8  iRCs.  Endorsements 
are  Si  .50  or  4  IRCs.  Send  your 
application  and  award  fee(s)  to: 
Bill  Gosney  WB7BFK,  73 
Awards  Editor,  2665  North 
Busby  Road,  Oak  Harbor,  Whid- 
bey  Island  WA  98277  USA. 

The  Worked  All  USA  Award, 
with  its  12-month  limitation, 
separates  the  men  from  the 
boys.  To  dale,  only  a  few  have 
mastered  the  80-meter  band, 
while  10,  15,  and  20  have  be- 
come the  more  popular  bands 


accomplished.  Only  one  appli- 
cant has  mastered  all  states  on 
6  meters  and  160  meters  has  yet 
to  be  conquered.  Does  your  sta- 
tion have  what  it  takes  to  WORK 
ALL  USA  in  a  calendar  year? 

THE  Q<5  AWARD  OF 
EXCELLENCE 

If  you  frequent  the  American 
Novice  bands,  we  are  pleased  to 
announce  an  exclusive  award 
for  these  bands.  Sponsored  by 
the  editors  of  73  Magazine,  the 
Q-5  Award  of  Excellence  is  of- 
fered  to  amateurs  worldwide 
who  meet  the  requirements  this 
Novice  band  award  dictates. 

To  be  valid,  all  contacts  must 
have  been  made  on  or  after  Jan- 
uary 1,  1979.  All  contacts  must 
have  been  made  In  the  CW mode 
on  those  frequencies  assigned 
the  American  Novice.  Appli- 
cants are  cautioned  that  the 
power  limitation  is  250  Watts  in- 
put. There  are  no  band  restric- 
tions; however,  applicants  may 
request  special  band  endorse- 
ments on  the  award  if  the  re- 
quest is  made  at  the  time  of  ap- 
plication, 

To  qualify,  applicants  must 
work  all  ten  (10)  US  call  districts 
and  receive  no  less  than  a  0-5 
report,  A  valid  RST  might  be  559, 
539,  579t  etcM  while  an  RST  of 
449,  349,  or  479  would  not 
qualify  the  applicant  for  this 
award. 

This  award  is  not  meant  to  be 
an  overnight  accomplishment. 
Stations  meeting  the  challenge 
of  these  requirements  will  be 
proud  to  display  this  unique 
award  depicting  the  excellence 
and  superiority  of  their  trans- 
mitted  signal 

To  apply,  prepare  a  list  of 
claimed  contacts,  logging  each 
contact  in  order  of  the  US  call 
district.  Include  the  station  call- 
sign,  date  and  time  rn  GMT,  the 
frequency  utilized,  and,  most  im- 
portant, the  RST  as  noted  on 
your  confirmation  card.  Also  re- 
quired is  a  brief  description  of 
the  station  equipment  and  an- 
tenna system  utilized  to  com- 
plete this  award. 

Do  not  send  QSL  cards!  Have 
your  list  verified  by  two  ama- 
teurs, a  local  radio  club  secre- 
tary, or  a  notary  public.  Send 
your  application  with  $3.00  or  8 
IRCs  to:  Bill  Gosney  WB7BFK, 
73  Awards  Editor,  2665  North 


Busby  Road,  Oak  Harbor,  Whid- 
bey  Island  WA  98277  USA. 

SPECIALTY 

COMMUNICATIONS 

ACHIEVEMENT  AWARD  - 

CLASS  A 

A  significant  number  of  ama- 
teurs throughout  the  world  find 
their  primary  interest  in  the  op- 
eration and  development  of  spe- 
cialty-type communications*  It 
is  the  efforts  of  these  many 
pioneers  in  their  respective 
fields  which  have  created  many 
state-of-the-art  improvements 
which  we  know  in  technology  to- 
day. The  editors  of  73  wish  to 
recognize  those  amateurs  who 
make  positive  steps  toward  ex- 
panding the  use  of  their  respec- 
tive mode  or  type  of  amateur 
operation,  As  a  result,  in  the 
paragraphs  to  follow,  learn  of 
our  latest  communications 
award,  dedicated  to  "communi- 
cator specialists/1 

To  be  eligible  for  the  Specialty 
Communications  Achievement 
Award,  alt  contacts  must  have 
been  made  on  or  after  January  1, 
1980.  In  addition,  only  communi- 
cations via  SSTV\  RTTY,  EME 
(Earth-moon-Earth),  and/or  OS- 
CAR will  be  recognized  for  this 
award.  Contacts  between  sta- 
tions on  OSCAR  or  EME  may  be 
made  using  any  authorized 
mode  allowed  in  your  country. 
Applicants  are  cautioned,  how- 
ever, that  mixed  mode  contacts 
are  not  valid. 

To  qualify,  applicants  must 
work  and  confirm  contact  with 
each  of  the  50  US  states.  There 
are  no  band  requirements;  how- 
ever, specific  band  accomplish- 
ments will  be  recognized  if  re* 
quested  at  the  time  of  applica- 
tion* 

To  apply,  applicants  must 
prepare  a  list  of  claimed  con- 
tacts in  alpabetical  order  by 
state.  Include  the  date  and  time 
in  GMTr  the  band  and  mode  of 
operation,  and  a  signed  descrip- 
tion of  equipment  and  antenna 
system  utilized. 

Do  not  send  OSL  cards!  Have 
your  list  verified  by  two  ama- 
teurs, a  local  radio  club  secre- 
tary, or  a  notary  public.  Send 
your  application  with  a  $3.00 
award  fee  or  8  IRCs  to:  Bill 
Gosney  WB7BFK,  73  Awards 
Editor,  2665  North  Busby  Road. 
Oak  Harbor.  Whidbey  Island  WA 
98277  USA. 

DISTRICT  ENDURANCE 
AWARD 

If  any  of  our  readers  feel  our 


awards  are  too  soft,  they  should 
take  a  hard  look  at  this  one.  It 
was  designed  to  appear  fairly 
simple  at  first  glance,  but  will 
drive  you  right  up  the  wall  with 
frustration  as  it  is  pursued. 
Known  as  the  District  Endur- 
ance Award,  in  order  to  get  it 
you'll  need  to  find  yourself  an 
accurate  timepiece,  as  youll 
have  exactly  sixty  (60)  minutes 
to  work  all  (10)  ten  US  call  dis- 
tricts. Simple,  huh?  Can  you 
beat  the  best  time  to  date  — 45 
minutes? 

Sponsored  by  the  73  Maga- 
zine editors,  the  District  En- 
durance Award  is  offered  to  li- 
censed amateurs  throughout 
the  world,  To  be  valid,  all  con- 
tacts must  have  been  made  on 
or  after  January  1,  1979.  There 
are  no  band  or  mode  restric- 
tions; however,  if  you  are  fortu- 
nate enough  to  work  these  re- 
quirements on  a  single  band,  we 
would  be  happy  to  recognize 
this  feat  when  processing  your 
award. 

One  of  the  most  important 
rules  applicable  to  this  award  is 
that  all  contacts  must  be  made 
independent  of  nets  of  any  kind 
and  not  while  any  contest  is 
underway. 

To  qualify,  applicants  must 
work  all  ten  US  call  districts  in 
one  hour  or  less.  The  tfme  will 
commence  the  moment  the  first 
contact  is  established  and  end 
with  the  time  logged  for  the  last 
district  required. 

To  apply,  applicants  must 
prepare  a  signed  declaration 
that  all  contacts  were  inde- 
pendent of  net  or  contest  op- 
eration. Applications  should 
also  include  a  list  of  stations 
worked  in  callsign  order  by  dls- 
trict,  the  date  and  time  worked 
In  GMT,  the  band  and  mode  of 
operation,  and  the  state. 

Do  not  send  QSL  cards!  Have 
your  list  of  contacts  verified  by 
two  amateurs,  a  local  radio  club 
secretary,  or  a  notary  public. 
Forward  your  application  along 
with  a  $3.00  award  fee  or  8  IRCs 
to:  Bill  Gosney  WB7BFKf  73 
Awards  Editor,  2665  North 
Busby  Road,  Oak  Harbor,  Whid- 
bey Island  WA  98277  USA. 

TEN-METER  10-40  AWARD 

What  would  an  awards  pro- 
gram be  like  without  a  QRP  in- 
centive? With  10  meters  at  an 
all-time  high,  the  editors  of  73 
Magazine  take  pride  in  announc- 
ing the  Ten-Meter  10-40  Award. 

Continued  on  page  158 
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2  BOOKS  COUNT  AS  1  SELECTION— 
1224/1142:  672  p.— The  Complete 
Handbook  of  Radio  Transmitters  antf 
The  Complete  Handbook  of  Radio  Re- 
cftwftfS  (St 9.95 J 


nickm 

TftQiHtlESR- 

m  mum  untiKBH 


PRAimCAl  m 


m\ imnmim 


OtING 


BOOKS  COUNT  AS  1 
SELECTI  ON— 1 1 62/1 177:  59  2 
p, — Practical  Trouble  shooting 
With  The  Modern  Oscilloscope 
and!  Practical  Troubleshooting 
With  Modem  Electronic  Test  In- 
struments ($25,90} 


#Ctl<&  HRAgk 


1212-&32  p.— The  Practical 
Handbook  of  Amateur  Radio 
<J  FM  4  Repeaters  ($15,95) 


*f%& 


f*^ 


1146-504  p.— Radio  Propagation 
Handbook  ($17,95} 


BOOn 


ftfi""* 


1225-322  p.— Master  Handbook  or 
Electronic  Tables  &  Formulas— 
3rd  Edition  ($14.95) 


t^r* 


An  Extraordinary  Offer  to  introduce  you  to  the  benefits  of  Membership  in 

ELECTRONICS  BOOK  CLUB 

take 


any 


(UP  TO  6  BOOKS)   .32i 
of  these  22  unique 
electronics  selections 
(values  to  $115.-)  for  only 


for 

ALL 

FOUR 


with  a  Trial  Membership  in  the  Book  Club  that  guarantees  to 
save  you  25%  to  75%  on  a  wide  selection  of  electronics  books 


1 1 52-265  p.— Antenna  Data  Refer- 
ence Manual — Including  dimen- 
sion tables  ($12,95) 


1136-54Q  p-— Practical  Elec 
tronics  Math  (S15.3S) 


I 


.*■*> 


£•* 


1 1 94-448  p.— How  to  Trouble* 
Shoot  &  Repair  Amateur 
Radio  Equipment  ($14.95) 


JP*1  .        ■ 


lD6£-flfift  p.— The  Illustrated  Dictionary 
of  Electronics  ($19,951 


rrg^Ar0 


955-308  p. — Modern  Digital 
Communications  ($10.95) 


£ 


1120-140  p.— OSCAR:  The 
Ham  Radio  Satellites  (S&95) 


ew** 


,n  9*2 


!inl\ 


1073-335  p.— Modern  Amateur  Radio 
License  Study  Guide  for  Novice,  Tech- 
nician &  General  Class  ($12.95) 


■*■ 


1'S.TPPK 


002-462  p. — The  Giant  Book  of 
Amateur  Radio  Antennas  ($8*95} 


<*&#&?% 


ifTRlCAt 


1  UfiSSSss** 


1 064-336  p.— How  to  Design, 
'  Build  and  Test  Complete 
M  Speaker  Systems  ($10.95) 


v  i|C" 


|;     K.-.II*.** 


.IP*** 


IS  #■ 


1(0** 


1132-2*0  p.— Handbook  of  Elec- 
trical Noise:  Measurement  and 
Technology  ($10.95) 


klftfis888* 


£&» 


u»   JncE 


L* 


■!*** 


005-378  p. — 99  Test  Equipment 
Projects  You  Can  Build  ($12,95) 


TESTEayiFMfNJ 


1070-406  p.— Digital  Interfacing 
with  an  Analog  World  {$12.95} 


m  n 


=  !. 


Dig"?' 


Itfitrt 


T7YA  Ll 


■ 


1189-140  p.— 10-Meter  FM  for  the 
Radio  Amateur  ($9.95) 


,:  :l 


•:  .,. 


a*  nno'o? 


t*$* 
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«V 


1255-308  p. — The  Complete 
Shortwave  Listener's 
Handbook— 2nd  Edition  ($14.95) 


1005-196  p. — The  Handbook  of 
Solar  Flare  Monitoring  &  Propaga- 
tion Forecasting  ($9.95) 


P^ 


Facts  About  Club  Membership 


•  Ths4  introductory  books  dl  your  choice  carry  publisher's  retail 
prices  of  op  to  $115.65.  They  are  yours  for  only  $1.99  for  all  4 
(pliu  poitage/Nandling)  with  your  Trial  Membership. 

•  Yog  will  receive  the  Club  Hews,  describing  the  current  Selec- 
tions, Alternates,  and  other  fcocks,  every  4  weeks  (13i  a  year), 

•  If  you  wait  the  Selection,  do  nothing,  it  will  be  seot  to  you 
automatically.  It  you  do  not  wish  to  receive  the  Selection,  as  if  you 
wait  to  order  one  of  the  many  Alternates  offered,  you  srrrtply  give 
instructions  on  the  reply  form  {and  in  the  envelope]  provided, 
and  return  it  to  us  by  the  date  specified  This  date  allows  you  at 
least  10  days  in  which  to  return  the  form.  If,  because  of  late  mail 
delivery,  you  do  nor  have  10  days  to  make  a  decision  and  so 
receive  ao  unwanted  Selection,  you  may  return  it  at  Club  ex- 
pense 

•  To  complete  your  Trial  Membership,  you  need  buy  only  four 
additional  monthly  Selections  or  Alternates  during  the  next  12 
months.  You  may  cancel  your  Membership  any  time  after  vou 
purchase  these  four  books. 

•  All  books  —  mcludi  ng  the  Introductory  Offer—  are  fully  return- 
able after  10  days  if  you're  not  completely  satisfied, 

•  AH  books  3 re  offered  at  low  Member  prices,  plus  a  small 
postage  and  handling  charge. 

•  Continuing  Sonus  It  you  continue  after  this  Trial  Membership, 
you  will  earn  a  Dividend  Certificate  for  every  book  you  purchase. 
Three  Certificates  plus  payment  of  the  nominal  sum  ol  $1.99  wrll 
entitle  you  to  a  valuable  Booh  Dividend  of  your  choice  which  you 
may  ctioose  from  a  list  provided  Members. 


May  we  send  you  your  choice  of  4  of  these  practical    I 
time -and -money- saving  books  as  part  of  an  un- 
usual offer  of  a  Trial  Membership  in  Electronics  Book 
Qub? 

Here  are  quality  hardbound  volumes,  each  espe- 
cially designed  to  help  you  increase  your  know-how, 
earning  power,  and  enjoyment  of  electronics.  What- 
ever your  interest  in  electronics  you4  El  find  Elec- 
tronics Book  Club  offers  practical,  quality  books  that 
you  can  put  to  immediate  use  and  benefit 

This  extraordinary  offer  is  intended  to  prove  to 
you  through  your  own  experience,  that  these  very 
real  advantages  can  be  yours,., that  it  is  possible  to 
keep  up  with  the  literature  published  in  your  areas  of 
interest,  and  to  save  substantially  while  so  doing.  As 
part  of  your  Trial  Membership,  you  need  purchase  as 
few  as  four  books  during  the  coming  12  months.  You 
would  probably  buy  at  Eeast  this  many  anyway,  with- 
out the  substantial  savings  offered  through  Club 
Membership, 

To  stan  your  Membership  on  these  attractive 
terms,  simply  hll  out  and  mail  Lhe  coupon  today.  You 
will  receive  the  4  books  of  your  choice  for  10-day 
inspection,  YOU  NEED  SEND  NO  MONEY.  If 
you're  not  delighted,  return  the  books  within  10  days 
and  your  Trial  Membership  will  be  cancelled  without 
cost  or  obligation, 


t- 


* 


ELECTRONICS  BOOK  ClUBP 

Blue  Ridge  Summit,  Pa.  17214 
Please  open  my  Trial  Membership  in  ELECTRONICS 
BOOK  CLUB  and  send  me  the  4  books  circled  below.  I 
understand  the  cost  of  the  books  I  have  selected  is 
only  $1i9  for  all  4 ,  plus  a  small  shipping  charge.  If 
not  delighted,  I  may  return  the  hooks  within  1 0  days 
and  owe  nothing,  and  have  my  Trial  Membership 
cancelled.  I  agree  to  purchase  at  least  four  addi- 
tional hooks  during  the  next  12  months  after  which  I 
may  cancel  my  membership  at  any  time. 

802  805  955  1005  1064  1066  1070 

1073  1120  1132  1136  1146  1152  1162/1177 

1189  1194  1212  1224/1182  1225  1255 


Name 


Phone 


Address 


City 


State 


Zip 


ELECTRONICS  BOOK  CLUB,  Blue  Ridge  Summit  Pa.  17214     ■   (Valid  for  new  Members  only.  Foreign  and  Canada  add  15%.,  ST-9M 


WHEN  OUR  CUSTOMERS  TALK 

WE  LISTEN. 


Ed  Trego,  W9WKC 
Hoopeston.  IL 


Reinhard  Richter,  DJ1KM 
Hannover 


From  around  the  world  their  RTTY  messages  read  loud  and  clear. 


At  HAL  we  want  to  hear  what  our  customers  have 
to  say  about  RTTY  practices,  problems,  and  possibilities. 
So  when  they  talk ...  we  listen . . .  and  respond, 

The  result  is  that  HAL  Communications  equipment 


stays  at  the  leading  edge  of  RTTY  design  with  . . . 
features  that  open  up  new  capabilities  for  greater 
enjoyment  of  RTTY  operation.  And  with  performance 
reliability  so  certain,  we  offer  a  full  one-year  warranty. 


Write  or  give  us  a  call.  Weil  be  glad  to  send  you  our  new  RTTY  catalog 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217-367-7373 


For  our  European  Customers  Contact: 
Richter  &  Co.,  D3000  Hannover  1 

Transradio  SA  .  6816  Bissone/Lugano 


Leaky  Lines 


Dave  Mann  K2AGZ 
3  Daniel  Lane 
Kinneion  NJ  07405 

This  may  cause  the  eggs  to 
hit  the  fanf  but  so  be  It  And  if  I 
get  my  head  handed  to  me,  I've 
got  to  say  it  anyway. 

Just  as  driving  a  car  was  once 
a  pleasure  but  has  now  become 
a  harrowing  and  tedious  bore 
and  a  task  to  be  avoided,  so 
have  repeater  operations  on  2 
meters  become  an  onerous  and 
disagreeable  jejune.  It  is  not 
merely  that  the  band,  like  our 
highways,  has  become  over- 
crowded and  impossibly  con* 
gested,  but  that  like  many  driv- 
ers, some  ham  operators  dis- 
play such  immaturity  and 
thoughtlessness*  There  is  hard- 
ly a  repeater  you  can  name  that 
doesn't  have  its  own  resident 
bore.  .  .a  guy  or  group  of  guys 
who  can  be  found  at  almost  any 
hour  of  the  day,  holding  forth 
with  an  endless  stream  of  unre- 
mitting, meaningless  drivel. 

Just  as  brevity  is  the  soul  of 
wit,  is  it  also  the  hallmark  of 
courtesy  and  tact.  In  a  situation 
where  the  facility  must  be  fairly 
shared  among  thousands  who 
are  entitled  to  its  use,  what  is 
this  strange  compulsion  that 
Gauses  certain  people  to  push 
the  mike  switch  whenever  they 
are  behind  the  wheel,  whether 
they're  driving  a  hundred  miles 
or  just  down  to  the  corner  drug- 
store? Why  must  some  people 
find  it  so  necessary  to  access  a 
repeater  fifteen  or  twenty  times 
a  day  whether  they  have  some- 
thing to  communicate  or  not? 

Every  repeater,  it  seems,  has 
its  own  long-playing  big  mouth 
-..a  feftow  who  delivers  end- 
less monologues  with  the 
monotony  and  regularity  of  Old 
Faithful!  He  can  be  found  hold- 
ing forth  for  hours  on  end.  This 
can  be  highly  intimidating  to 
those  who  are  newly  licensed  or 
inclined  toward  unaggressive- 
ness+  They  would  rather  just 
listen  than  try  to  compete  with 
the  self-assured  marathon 
talker  who  seems  to  dominate  at 
all  hours,  day  or  night.  But  it  is 
not  only  the  newcomers  who 
feel  intimidated  or  turned  off. 
Many  old-timers  are  also  re- 
pulsed at  this  arrant  hoggish- 
ness,  I  know  scores  who  just 
don't  bother  to  transmit  at  all 
any  more,  and  it  is  likely  that 


they  avoid  it  because  they  don't 
want  to  get  trapped  in  a  long, 
ear-bending  encounter  with 
these  resident  big  mouths. 

If  you  ttve  in  a  large  metropoli- 
tan area,  check  this  out  for  your- 
self. You  will  find  that  the  sim- 
plex frequencies  are  being  used 
more  and  more  each  day,  for  in* 
creasing  numbers  are  finding  re~ 
peaters  unsatisfactory.  In  less 
congested  areas  of  the  country, 
of  course,  things  are  much  bet- 
ter. 

Strangely  enough,  in  crowded 
places  where  repeaters  have 
memberships  of  hundreds,  you 
are  likely  to  hear  the  nonstop 
monologuist.  but  out  in  the 
hinterlands  where  club  rosters 
don't  compare  in  size,  it  is  rare 
to  encounter  one. 

There  are  those  who  place  the 
blame  squarely  on  the  repeaters 
themselves,  but  I  disagree.  This 
is  like  blaming  the  victim  for  en- 
ticing the  rapist.  It  makes  very 
little  sense.  Perhaps  those  in 
charge  of  repeater  operations 
are  responsible  for  dealing  with 

such  problems  when  they  arise, 
but  that  is  after  the  fact.  They 
are  no  more  culpable  for  the  ex- 
cesses of  the  garrulous  member 
than  for  the  occasional  jammer 
who  fouls  up  the  works.  It  is 
what  is  done  to  deal  with  the 
problem  that  counts.  I  have  at- 
tended many  a  repeater  club 
meeting,  and  invariably  the  sub- 
ject of  the  jammer  will  be  raised. 
But  I've  never  heard  anyone 
broach  the  matter  of  the  mem- 
ber in  good  standing  who  never 
shuts  his  @#$%c&*  mouth  and 
who  monopolizes  the  machine 
to  the  utter  disgust  of  all  other 
members. 

Unlike  the  characters  in  that 
famous  cigarette  commercial, 
many  repeater  members  would 
rather  switch  than  fight!  The 
first  stage  is  a  gradual  reduction 
in  their  activity,  and  ultimately 
they  just  leave  for  less  annoy- 
ing,  more  fruitful  frequencies. 
This  is  not  always  noticed  be- 
cause new  members  come  in  to 
keep  the  total  membership  fig- 
ures fairly  constant  in  level.  But 
a  great  number  of  stalwart, 
steadfast  members  are  now 
leaving  repeater  clubs  because 
they  feel  a  real  sense  of  frustra- 
tion about  the  way  two  or  three 
guys  with  long-playing  mouths 
have  taken  over  the  machines. 


Many  people  are  rediscover- 
ing the  fact  that  round  tables, 
rag  chews  and  net-type  QSOs 
properly  belong  on  other  fre- 
quencies. .  .not  on  repeaters. 
And  if  they  must  be  conducted 
on  2  meters,  there  are  more  than 
enough  simplex  channels  to  ac- 
commodate them. 

Hams,  who  ought  to  know 
better,  seem  to  think  that  the 
FCC  can  so  We  all  the  problems 
of  amateur  radio.  The  fact  is  that 
our  service  lies  at  the  very  bot- 
tom of  the  Commission's  priori- 
ty list.  No  matter  who  our  spoke- 
persons  and  representatives 
happen  to  be— the  ARRL  or 
whomever— the  Amateur  Ser- 
vice is  not  of  prime  concern  to 
the  agency. 

There  are  times  when  this  fact 
is  acknowledged  so  openly  that 
it  boggles  the  mind.  I  was  watch- 
ing a  TV  interview  with  a  certain 
member  of  the  FCC  some  time 
ago.  When  the  interviewer  asked 
him  to  summarize  briefly  his 
duties,  he  answered  to  the  ef- 
fect that  his  sole  function  was 
to  try  to  get  as  many  radio  and 
television  stations  licensed  to 
minority  people  as  he  could.  To 
say  that  I  was  shocked  at  his 
candor  is  a  rank  understate- 
ment. But  I  was  even  more 
astonished  at  the  realization 
that  he  regards  his  post  not  as 
one  of  service  to  the  Commis- 
sion so  much  as  an  opportunity 
to  further  his  own  political  and 
social  hopes  and  ideas. 


I  believe  that  one  of  the  most 
important  goals  for  those  in- 
volved in  communications  and 
committed  to  its  future  within 
the  framework  of  a  free  nation 
should  be  to  strive  to  influence 
the  selection  of  FCC  Commis- 
sioners from  among  those  who 
are  best  quali  f  ied  by  virtue  of  ex* 
persenceT  competence,  and 
commitment,  It  is  an  outrage 
when  persons  are  awarded  such 
posts  as  a  reward  for  political 
favors  or  their  work  in  election 
campaigns.  Certainly  no  FCC 
Commissioner  should  be 
chosen  who  is  not  at  least  some- 
what conversant  with  the  com- 
plex nature  of  communications 
in  today's  world. 

If  the  President  of  the  United 
Slates  wishes  to  reward  some 
politician  with  a  post  in  some 
bureau  or  agency,  let  it  be  one  in 
which  his  lack  of  expertise  does 
not  result  in  such  fiascoes  as 
the  ban  on  the  manufacture  of 
linear  amplifiers  for  28  MHz  or 
the  apparent  unwillingness  of 
the  present  Commission  to  deal 
in  any  way  with  the  illegal  com* 
mandeering  of  unassigned  fre- 
quencies by  unauthorized  users 
in  that  same  section  of  the  radio 
spectrum. 

How  can  amateurs  possibly 
refy  upon  any  administrative 
agency  which  displays  such  in- 
ability to  enforce  its  own  rules 
and  regulations?  It  is  pathetic — 
and  It  is  absurd! 


Ham  Help 


It  is  with  deep  regret  that  I  in- 
form you  of  the  passing  of  my 
beloved  husband  of  45  years, 
Robert  H.  Kastle  K4TQW,  on 
March  19,  1980. 

Please  note  that  I  have  a  com- 
plete library  of  QST  starting 
from  1974. 1  also  have  73s  (all  of 
1977  through  current),  as  well  as 
numerous  other  amateur  books. 
I  would  like  very  much  to  find  a 
worthwhile  club  or  library  that 
could  take  them  all  and  use 
them  as  a  memorial  to  Bob. 

Mrs.  Robert  H.  Kastle 
3696  46th  Avenue  North 
St  Petersburg  FL  33714 

m 

I  am  looking  for  a  crystal* 
controlled  mobile  220  rig  at  a 
good  price. 

Kenneth  Hunt 

6519  Valhalla 

Klamath  Falls  OR  97601 


I  need  a  boat-anchor  tube- 
type  2~meter  rf  amplifier — the 
bigger,  the  better.  I  need  to 
saturate  all  the  canyons  and 
gullies  in  order  to  break  a 
repeater  over  in  the  valley. 

Mickey  McDaniel  W6FGE 

940  Temple  St. 

San  Diego  CA  92106 

I  have  a  Teletype™  in  a  rack 
and  need  to  iocate  manuals  for 
this  or  similar  equipment.  The 
units  are  marked; 
Data  Prep  Set  DOD  Model  35 

1)  AN/GGC  15(V)1:  Typing  unit 
in  which  is  UA28  printer  (code 
LK806ATN,  also  marked 
LP821TM/ATX); 

2)  Tape  punch; 

3)  Switch  and  code  wheel  set 

Alan  H.  Nielsen  K3GRO 

22  Woodland  Place 

Pompton  Plains  NJ  07444 
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WILSON  SYSTEMS  INC. 


Capable  of  handling  the  Legal  Limit,  the 
SYSTEM  33  is  the  finest  compact  tri- 
bander  available  to  the  amateur. 

Designed  and  produced  by  one  of  the 
world's  largest  antenna  manufacturers,  the 
traditional  quality  of  workmanship  and 
materials  excels  with  the  SYSTEM  33. 

The  boorn-to-element  mount  consists  of 
two  1/8"  thick  formed  aluminum  plates  that 
will  provide  more  clamping  and  holding 
strength  to  prevent  element  misalignment 


Superior  clamping  power  is  obtained  with 
the  use  of  a  rugged  1/4"  thick  aluminum 
plate  for  boom  to  mast  mounting. 

The  use  of  large  diameter  High-Q  Traps  in 
the  SYSTEM  33  makes  it  a  high  performing 
tri-bander  and  at  a  very  economical  price. 

A  complete  step-by-step  illustrated  in- 
struction manual  guides  you  to  easy 
assembly  and  the  lightweight  antenna  makes 
installation  of  the  SYSTEM  33  quick  and 
simple. 


SPECIFICATIONS 


Band  MHz-. 14-21-28 

Max,  power  input .  -  •  Legal  limit 

Gain  fdbd) . . . 8 

VSWR  at  resonance 1*3:1 

Impedence 50  ohms 

F/B  ratio up  to  20 

cw 


Boom  (O.D,  x  length)2"  x  14'4" 

No.  elements ••■>.,..«     3 

Longest  element 27'4" 

Turning   radius 1 5'9" 

Ma*>  mast  diameter.  .  .2"  O.D. 

Surface  area .  .5/7  sq<  ft, 

ACTUAL  SWR  CURVES 


Wind  load  @  80  mph  . .  1 14  lbs 

Assembled  Wt 37  lbs 

Shipping  Wt 42  Jbs 

Direct  52  ohm  feed 

no  baliuin  required 
Max  wind  survival  . , .   100  mph 
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Compare  the  si2e  and  strength  of  the  boom 

to  element  clamps.  See  who  offers  the  largest 

and  heaviest  duty-  Which  would  you  prefer? 


Wilson  Systems  traps  offer  a  larger  diameter 

trap  coil  and  a  larger  outside  housing, 

giving  excellent  Q  and  power  capabilities. 


ADD  40  METERS  TO  YOUR  TRI  BAND 

WITH  THE  334  MK 

-  IN  STOCK  - 

Now  you  can  have  the  capabilities  of  40-meter  operation  on  the  SYSTEM  36 
and  SYSTEM  33.  Using  the  same  type  high  quality  traps,  the  40-meter  addition 
will  offer  150  KHZ  of  bandwidth.  The  33-6  MK  will  fit  your  present  SY36,  SY33,  or 
SY3  and  use  the  same  single  feed  line, 

The  33-6  MK  adds  approximately  15 '  to  the  driven  element  of  your  tri-bander, 
increasing  the  tuning  radius  by  5  to  6  feet.  This  addition  will  offer  an  effective 
rotatable  dipole  at  the  same  height  of  your  beam. 
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WILSON 

SYSTEMS,  INC. 


42B6  S.  Potam  A**..  L^  Veqav  Nevada  33 103 
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ORDER 
FACTORY  DIRECT 
1-800-634-6898 
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WV-1A 

4  BAND 
TRAP  VERTICAL 
(10 -40  METERS) 


No  bandswitching 
necessary  with  this 
vertical.  An  excellent 
low  cost  DX  antenna 
with  an  electrical  quarter 
wavelength  on  each  band 
and  low  angte  radiation. 
Advanced  design 
provides  low  SWR  and 
exceptionally  f fat 
response  across  the  full 
width  of  each  band. 

Featured  is  the  Wilson 
large  diameter  High-Q 
traps  which  wilt  maintain 
resonant  points  with 
varying  temperatures  and 
humidity. 

Easily  assembled,  the 
WV-1A  is  supplied  with  a 
base  mount  bracket 
to  attach  to  vent  pipe  or 
to  a  mast  driven  In  the 
ground. 

NOTE: 

Radials  are  required 

for  peak  operation  or 

above  ground  mounting, 

(See  GR-1  belowl 


SPECIFICATIONS 

•  19'  total  height 

•  Self  supporting  —  no  guys 
required 

•  Weight  -  14  lbs. 

■  Input  impedance:  50  li 

•  Powerhandling  capability: 
Legal  Limit 

■  Two  High-Q  traps  with  large 
diameter  coils 

•  Low  angle  radiation 

•  Omnidirectional 
performance 

•  Taper  swaged  aluminum 
tubing 

»  Automatic  bandswitching 

•  Mast  bracket  furnished 

•  SWR:  1.1:1  or  lesson  all 
bands 


GR-1 

GROUND 
RADIAL  KIT 


The  GR-1  is  the  complete 
ground  radial  kit  for  the  WV  1  A. 
It  consists  of  150'  of  7/H 
stranded  aluminum  wire,  heavy 
duty  egg  insulators  and  instruc- 
tions. The  GR-1  will  increase  the 
efficiency  of  the  WV~1  by  pro- 
viding  the  correct  counterpoise, 


WILSON  SYSTEMS,  INC. 

the  SYSTEM  36 
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CALL 

FACTORY  DIRECT 

1  -800-634-6898 


A  trap  loaded  antenna  that  performs  like  a  mono- 
bander!  That's  the  characteristic  of  this  six  element 
three  band  beam.  Through  the  use  of  wide  spacing 
and  interlacing  of  elements,  the  following  is  possi- 
ble: three  active  elements  on  20,  three  active  ele- 
ments on  1 5,  and  four  active  elements  on  1 0  meters. 
No  need  to  run  separate  coax  feed  lines  for  each 
band,  as  the  bandswitching  is  automatically  made 
via  the  High-Q  Wilson  traps.  Designed  to  handle 
the  maximum  legal  power,  the  traps  are  capped  at 
each  end  to  provide  a  weather-proof  seal  against 
rain  and  dust.  The  special  High-Q  traps  are  the 
strongest  available  in  the  industry  today. 


SWR  CURVES 


SPECIFICATIONS 
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Band  MGz ... 
Maximum  power  input 

Gain(dbd) 

VSWR  @  resonance  .  . 

Impedance 

FB  Ratia 


14  21-28 

.     Lepjat  Limit 
2  dh 

1.3:1 
50  ohm 

20  db  or  Better 
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Boom  JO.D.  x  Length)  . . . 

No.  of  Elements,  ...  r  ,,..*.  ;*;;. 

Longest  Element 28 '254  " 

Turning  Radius 18 '6" 

Maximum  Mast  Diameter  ...•,...,♦.*.,  2* 
Surface  Area (L6  sq.  ft. 

Matching  Method . . , .  Beta 

Wind  Loading  @  80  mph 21  5  lbs. 

Mfaximum  Wind  Survival 1 00  mph 

Feed  Method BaJun  (Supplied) 

Assembled  Weight  (approx.l 53  lbs. 

Shipping  Weight  (appro*.)  .......  62  lbs. 


Compare  the  SY-36  with  others  . 
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WILSON- 
SYSTEMS 


Compare  the  size  and  strength  of  the  boom 

to  element  clamps.  See  who  offers  the  largest 

and  heaviest  duty.  Which  would  you  prefer? 


CALL 

FACTORY  DIRECT 

1  -800-634-6898 


Wilson  Systems  traps  offer  a  larger  dfameter 

trap  coil  and  a  larger  outside  housing, 

giving  excellent  Q  and  power  capabilities. 


Finn  wilson 

■*"**■»  SYSTEMS,  INC. 

4286  S.  Polaris  Ave.,  Us  Vegas,  Nevada  89103 


Prices  and  specifications  subject  to  change  without  notice. 


WILSON  SYSTEMS,  INC.  PRESENTS 

THE  SYSTEM  40  TRIBANDER 


3  MONOBAND  ANTENNAS 


ONE  -  EACH  WITH  FULL  MONOBAND  PERFORMANCE 


FACTORY  DIRECT 

ONLY 


374 


A  NEW  CONCEPT  IN  ANTENNA  DESIGN 

USING  A  26  FT.  B 


•  it 


FOR  THE  SERIOUS  DXer  WHO  WANTS  MONOBANDERS  ON  10-15-20 

FOUR  FULL  SIZE  20  MTR  ELEMENTS  WITH  10  dbd  GAIN  &  25  db  F/B 

FOUR  WIDE  SPACED  15  MTR  ELEMENTS  WITH  10  dbd  GAIN  &  20  db  F/B 

FIVE  WIDE  SPACED  10  MTR  ELEMENTS  WITH  11.5  dbd  GAIN  &  20  db  F/B 

ONLY  ONE  FEED  LINE  REQUIRED 

HEAVY  DUTY  BALUN  INCLUDED 

DESIGNED  WITH  NO  INTERACTIONS  BETWEEN  ELEMENTS 

ALL  DRIVEN  ELEMENTS  AND  DIRECTOR  ELEMENTS  ARE  INSULATED  FROM  BOOM 

SAME  QUALITY  HARDWARE  AS  USED  IN  ALL  WILSON  ANTENNAS 


-SPECIFiCATIONS- 


Msx.  Pwr  Input Lagtllmit 

VSWFteR™. 1J:1 

I mpedance t1<r>i<><  .^  60 onfn 

Feed  Method „  Co**  Saltan  Supplied 

Matching  Method htotiifted  Beta 

F/B  Ratio See  Above 

uajfi -».... .*»<■■  *•■■•»■■***  see ADove 
II 


Longed  Element **•♦*»*••■"»••».  36 

Turning  Radius . ... 22  'G  " 

O^^J" "  i  ■  ■  ■  ■  ■*jiui|l|||tiii|l|aliIIT    a£v 

SwtaeeArea ,.,.„,...  12.1iq.tt. 

Wind  Loading  @  80  mph  ........  309  fbt 

A  tanm .  Weight  ...... 75  tbs 

Shipping  Weight 99  tie. 


IS 


MttlflJ 


II 
WfTEHI 


its 


HI 


Hi 


til 


141 


AVAILABLE  ONLY 
FACTORY  DIRECT 

CALL 


TOLL 


-800-634-6898  tf  & 
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WILSON  SYSTEMS  TOWERS 


-  FACTORY  DIRECT  - 
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rteir 


FACTORY  DIRECT 
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ST-77B 
Features: 

Max.  Height:  77 ' 
M»n.  Height:  24 ' 
Weight:  700  lbs. 
Winch:  1500  lbs. 
Cable:  6400  lbs. 
Requires  RB-77B  & 
will  be  totally 
freestanding 
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MT-61 B 
Features: 

Max,  Height:  6V 
Min.  Height:  23' 
Weight:  450  lbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 
No  Guys  required 
when  mounting 
against  house. 

For  completely 
freestanding  in- 
stallation, use 
RB-61 B  or 
FB61  B  below* 


16' 


3  5' 0  0 


4  5*00 


fif"  o.o. 


20' 
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TT-45B 
Features: 

Max  Height:  45* 
Min.  Height:  22' 
Weight:  250  lbs. 
Winch:  1200  lbs. 
Cable:  4200  lbs. 

No  Guys  required 
when  mounting 
against  eve  of 
house. 

For  completely 
freestanding 
installation,  use 
RB-45B  or  FB-45B 
below. 
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NEW1  Wilson  Electric  Winch 

Now  you  can  raise  and  tower  your  Wilson  Tower 

electncal ly.  The  electric  winch  will  replace 

the  hand  operated  winch.  Available  for 

^m-m      use  on  the  TT-45,  MT-61   and  ST-77 
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EVY45  nT45] 
EW-61  IMT-61J 
EW-77  (ST-77J 
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BASE  CHART 

TOWER 

WIDTH 

DVTH 

TT-4SI 

i2**iap 

30' 

row 

30"  x  30' 

4*' 

RMB 

30*  *3Q# 

4r 

MT-61  B 

18"  x  18' 

4* 

FB-JB1B 

3f  k3 

5W  ■ 

RENlia 

3J  x3' 

sw 

ST-77B 

See  Below 

RB77B 

3%  '  x  3%  ' 

8' 

WIND  LOADING 
Tower     Hesght     Sq.  Ft. 

ST  776 
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ti 
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TO 

Footage 
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50  MPH 

Wind 

MT^IB 
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U 

TM5B 
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Wilson  Systems  uses  a  high  strength  carbon  steel  tube  manufactured  especially  for  Wilson  Systems.  It  is 
25%  stronger  than  conventional  pipe  or  tubing.  The  tubing  size  used  is:  2"  &  3!4  "-.095;  4ft  *  fr  6*.1 25;  8* 
-J 34.  All  tubing  is  hot  dip  galvanized.  Top  section  is  2"  O.D.  for  proper  rotor  and  antenna  mounting. 

The  TT45B  and  MT-61  B  come  complete  with  house  bracket  and  htnged  base  plate  for  against  house  mount- 
ing. For  totally  freestanding  installation,  use  either  of  the  tilt-over  bases  shown  below, 

The  ST-77B  cannot  be  mounted  against  the  house  and  must  be  used  with  the  rotating  tilt-over  base  RB  77  B 
shown  below. 


TILT -OVER  BASES  FOR  TOWERS 


FIXED  BASE 

The  FB  Series  was  designed  to 
provide  an  economical:  method  of 
moving  the  tower  away  from  the 
house.  It  wiii  support  the  tower  in 
a  completely  free-standing  vertical 
position,  while  also  having  the 
capabilities  of  lilting  the  tower 
over  to  provide  an  easy  access  to 
the  antenna.  The  rotor  mounts  at 
the  top  of  the  tower  m  the  con- 
ventional manner,  and  will  not  ro- 
tate   the    complete    tower. 

FB-46B..  112 lbs...  «189M 
FB-61B..  169 lbs...  *269M 


ORDER 
FACTORY  DIRECT 
1-800-634-6898 


ROTATING  BASE 

The  RB  Series  was  designed  for 
the  Amateur  who  wants  the  add- 
ed convenience  of  being  able  to 
work  mi  the  rotor  from  the 
ground  position.  This  series  of 
bases  will  give  that  ease  plus  ro- 
tate the  complete  tower  and  an- 
tenna system  by  the  use  of  a 
heavy  duty  thrust  bearing  at  the 
base  of  the  tower  mounting  posi- 
tion, while  still  being  able  to  tilt 
the  tower  over  when  desiring  to 
make  changes  on  the  antenna 
system , 

RB45B..  144  lbs.,, 
RB-B1B*.  229  lbs.. . 
RB-77B*.  30011m... 


*289M 

*344" 


*. 


i 


#r/'# 


Tilting  the  tower  over  >s  a 
one-man  task  with  the  WiJ 
son  bases,  (Shown  above  is 
the    RB-61B.    Rotor  is  not 
included.} 


W  S   I 


WILSON 

SYSTEMS,  INC. 


Prices  Effective  9*1  -SO  to  9-30-80 


42Q6  5    Polaris  Ave.     l_Jt  Vrgj-,     Ncvddd  99103 


WILSON  SYSTEMS,  INC. 

WILSON  GUYED  TOWERS 


WIND  LOADING 

Tower 

Height 

Sq.  Ft, 

Square 

Footage 

Based  on 

50  MPH 

Wind 

GT^6 

4& 

a 

41 

B 

38 

10 

TT-27 

77 

s 

22 

B 

IB 

to 

TT-27  m  CQ 

27 '  GUYED  TOWER       «K 


(When  Properly  Guyed ) 


TT-27  FEATURES; 

*  Maximum  height,  27'. 
■  800  lb.  capacity  winch. 

*  2,000  lb.  capacity  raising  cable, 

*  Total  weight,  84  lbs. 

*  Can  be  ground  mounted  to  lower 
antenna  below  roof  line. 


GT-4§  FEATURES: 

•  Maximum  height,  46 ' . 
»  800  lb,  capacity  winch. 

•  2,000  lb.  capacity  raising  cable. 

•  Only  one  cubic  ft.  of  cement  required* 
■  Total  weight,  117  lbs. 


GENERAL  FEATURES 

All  towers  use  high  strength  heavy  galvanized  steel  tubing  that  conforms  to  ASTM  specifications  for  years  of  maintenance  free 
service.  The  large  diameters  provide  unexcelled  strength.  All  welding  is  performed  with  state-of-the-art  equipment.  Top  sections 
are  2"  CXD.  for  proper  antenna/rotor  mounting.  A  9 '  push-up  mast  is  included  in  the  top  section  of  each  tower.  Hinge-over  base 
plates  are  standard  with  each  tower.  The  high  bads  of  today's  antennas  make  Wilson  crank-ups  a  logical  choice. 


|  WILSON  SYSTEMS,  \UZ    -  4286  S.  Polaris 
Las  Vegas,  NV  89103  -  (702)733-7401 

FACTORY  DIRECT                              T<**" 0rdflr Numbe'  1 
ORDER  BLANK                        1-800-634-6898  i 

I    °*¥ 

Model 

Description 

Shipping 

Price 

Qty. 

Model 

Description 

Shipping 

Price 

SY40 

10  Oe<  Tribander  for  10,  15,  20  Mtrs. 

UPS 

374.95 

GT46 

46 '  Guyed  Tower 

TRUCK 

23495J 

SY36 

6  Ete.  Tribsnder  for  10,  15,  20  Mtrs* 

UPS 

219.95 

TT-27 

27 '  Guyed  Tower 

TRUCK 

159,95  c, 

SY33 

3  Ete.  Tribsnder  for  10,  15,  20  Mtrs. 

UPS 

164.95 

TT-45B 

Freestanding  45 "  Tubular  Tower 

TRUCK 

39995  M 

33-6  MK 

40  Mtr  Mod  Kit  for  SY33  &  SY36 

UPS 

64.95 

flB^ISB 

Rotating  Base  for  TT-45B  w'tUt  over  feature 

TRUCK 

259.95* 

WV-1A 

Trap  Vertical  for  TO,  15,  20,  40  Mtrs. 

UPS 

64.95 

FB-45B 

Fixed  Base  for  TT-45B  wftilt  over  feature 

TRUCK 

189.95' 

GR1 

Ground  Radials  for  WV-1A 

UPS 

14,95 

MT-eiB 

Freestanding  61 '  Tubular  Tower 

TRUCK 

614  J5* 

NU2GA 

4  Elements  on  20  Mtrs. 

UPS 

174.95 

RB-61B 

Rotating  Base  for  MT-61  B  wftilt  over  feature 

TRUCK 

344  95 1 

M-51&A 

5  Elements  on  15  Mtrs. 

UPS 

139.95 

FB^eia 

Fixed  Base  for  MT-61 B  wftilt  over  feature 

TRUCK 

269.96 1 

1 

M-4TSA 

4  Elements  on  15  Mtrs, 

UPS 

39  95 

ST-77B 

Freestanding  77 "  Tubular  Tower 

TRUCK 

1 094,95  j 

| 

M410A 

4  Elements  on  10  Mtrs. 

UPS 

7495 

BB-77B 

Rotating  Base  for  ST-77B  wftilt  over  feature 

TRUCK 

514.95J 

1 

ACCESSORIES 

GKh4G 

Guying  Kit  for  GT-46 

UPS-TRK 

74.95  1 

| 

T*X 

Tail  Twister  Rotor 

UPS 

274.96 

GK-4&B 

Guying  Kit  for  TT-45B 

UPS-TRK 

69.95  | 

■ 

HD-73 

Alliance  Heavy  Duty  Rotor 

UPS 

109.95 

GK-61B 

Guying  Kit  for  MT-61  B 

UPSTRK 

79  95| 

w 

RC-SC 

fti'C  Rotor  Cable 

UPS 

12m. 

GK-77B 

Guying  Kit  for  ST-77B 

UPS-TRK 

99.05  " 

RG-BU 

RG-8U  Foam-Ultra  Flexible  Coaxial  Cable. 
38  strand  center  conductor,  1 1  guags 

UPS 

2\m. 

WTB-1 

Thrust  Bearing  for  Top  of  Rotating  Towers 

UPS-TRK 

59.95  \ 

P, ; 

EW^5 

Wilson  Electric  Winch  for  TT-45B 

UPS 

249.95 

Prices  Effective  Sept.  \  -30,  1 960                                       Nevada  Residents  edd  Seles  Tax 
Ship  C.Q«D,  D     Check  enclosed  □     Charon  to  VISA  □     Master  Charge  D 

Card  No.                                                                                                                 Expires 

EW-61 

Wilson  Electric  Winch  for  MT-6T 

UPS 

245,96 

EW-77 

Wilson  Electric  Winch  for  ST-77 

UPS 

249,95 

Bank  No, 

Signature 

On  Coaxit 

Frit 

Ninety  t 

NOTE: 
]{ and  Rotor  Cable,  minimum  order  is  1QQ1  an 
'es  and  specifications  subject  to  change  withe 
90)  Day  Limited  Warranty— Shipping  Nor  tncfi 

d5Qf  /nu 
\ut  notice, 
jded  in  Ai 
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Nerr 
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Crty 

m 
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Phnna 

State                      Zif 
hrices  and  specifications  subject  to  change  without  no 

i J 

tice.  *  mt  m*  ■*■■ 

OSCAR  Orbits 


Courtesy  of  AMSAT 


Any  satellite  placed  into  a  near-Earth  orbit  suffers  from  the 
cumulative  effects  of  atmospheric  drag.  The  much  publicized  de- 
scent of  the  Sky  lab  space  station  was  a  graphic  demonstration  of 
these  effects. 

The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8t  in  a  lower  orbit  than  OSCAR  7t  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979,  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWI  of  AM- 
SAT, the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-80™  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
(two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,   it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166°  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  arete  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it  If  it  passes  right 
overhead,  you  should  hear  it  for  about  24  minutes  total.  OSCAR  7 
will  pass  an  imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  1 2  minutes  after  passing  the  equator,  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line.  If  OSCAR  passes  15° 
east  or  west  of  youT  add  another  minute;  at  30°,  three  minutes;  at 
45°,  ten  minutes.  Mode  A;  145,85- .96  MHz  uplink,  29.4-29,5  MHz 
downlink,  beacon  at  29,502  MHz.  Mode  B:  432.125075  MHz  uplink. 
145.975^925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days, 
Monday  is  QRP  day  on  OSCAR  7t  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  fs  therefore  somewhat  shorter;  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francrsco-to-Norfoik  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29,4-29.50 
MHz  downlink,  beacon  at  29,40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20435.10  MHz  downlink,  beacon  on  435,090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 


OSCA*  7    0MITAL    tVrOKKAf  IOK    fO*  SEPTEMBER 


OSCAft    1    0HSJTAL    IWOWTATIOS    FOR   5EPTCT*» 


OSCAR  T   OKBYTAL    IwroailATIOll  FOft  DCTCrSE* 


OSCAJL  t  ORBITAL  INFORMATION   F0ft  CCTOBC* 


OKSTT    I 

libit) 
26551 
26563 
2&57* 

IhtH 
26626 
26639 
2665} 
26GC4 
26G7  6 
2*6  B» 
367*1 
26714 
2672* 
26739 
«TiJ 
2*764 
2*77* 
2*769 
2(611 
Z6B14 
26826 
2fift3f 
It:    . 

26*77 


DAT! 
I 

3 
1 

4 

5 

« 
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t 

II 

11 

12 

u 
li 

16 
17 
IB 
14 

2i 

21 
22 
23 
24 

24 
27 
2* 

*t 

)9 


Tt«£ 
tf2Stti 

Bn*iij 
«*iei«i 

•112:54 
«*U:14 
•  1Hi29 
#H«lf47 

«UBtl2 
•154il7 
•A*Jf35 
ilOiSi 

IUU23 
9*40341 
P1J4jSG 
003+114 
0129:29 
BB27i*7 

B122iB2 
B*21i2B 
9115133 
00141*3 

0i#i its 

#IIBt26 

#112:49 
0011 i 5* 
00*4 j 13 
*140»26 
ff4»i46 
0144:01 


EQ,  CROSSIfiG 
(DEGRESS  HEST} 

79.1 
92,7 
77,* 
91.2 
76.* 
89.  6 
74,5 

ea.e 

1*1.6 
Bfi.5 

IBB  ,1 
84,9 
99.  5 
83.3 

95.9 
Bl.fl 
95.4 

gf, a 

93, 0 

78.6 
92.2 
77.1 
90,7 
75,5 
■  9.1 
74.0 
•7,3 

K.V 
»-* 


ojtftiT  • 

127«0 
U714 
12727 

12741 
12755 

12769 
127B3 
12797 
1281.1 
12829: 
1283S 
12853 
UB67 
12861 
12895 
129*9 
12923 
12917 
12951 
12965 
12979 
12993 
131 17 
lit  21 
12J14 
11044 
13042 
1307* 
130M 
13104 
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IB 
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13 

14 

15 

16 

17 
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12 
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2* 

27 

2» 
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U 


TT*t£ 

4133:3* 
#133:25 
*000I*2 

00*4  i  51 
0*09 t 41 

Qfl4t?9 
BB19:1B 
B324 tfflt 
0U28I55 
B633i44 
B936t33 
0843*22 
B04b:lB 
B'95  2t59 
0057:48 
0102 i 2* 
11(7 i 25 
Bll2tl3 
0117 :B2 
0121:50 
0124:36 
•  1311:27 
•13* i IS 
0141 t 13 
03001 1 40 
0007:28 
00 12 i 16 
0037 i 04 
•021; 52 
002f :40 


EC.  CBGS51KC 
(DEGREES  VEST) 
77.3 
70.6 
54.1 
55,2 
56,4 
57.7 
56.9 
fit.l 
61.4 
62.6 
63,  B 
65*8 
<6, 3 
67.5 
68.7 
70.0 
71.2 
72,4 
71,6 
7  4.9 
76,1 
77. 3 
7B.5 
79.* 
55.2 
56,4 
57.6 
Stwt 
60.1 
CI, 3 


OMIT    • 

3**89 
2*9*2 

3*914 
3*927 
2*939 
26952 

26  954 
3*977 
2B9B9 
27BB2 
27014 
27*27 
27*39 
27052 
27*63 
27*77 
27090 
271*2 
27115 
27127 
27140 
27112 
2T165 
37177 
27190 
3T303 
27315 
27327 

27  240 
37253 
372*5 
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3fl 
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(GHTl 
0041: 19 
•137:3* 
0034:52 
0131:07 
«*3*;25 
0124:39 
0*23 :5B 
0118:12 
6017:30 
0111:45 
0*11183 
0105*18 
BB*4i36 
0058:51 
0153:05 
*B52;24 
f  146:38 
084  5 1 5* 
0140ill 
9839129 
0133 i 44 
0833:02 
0127:16 
002* i 35 
t 12* ±*9 
■12t>:IT 
■114 1 22 
0012 r 44 
*IV7  i  55 
0007:13 
tl 01:27 


EQ,   CROSSING 
^DEQUEES    NESTt 

*4,4 

91.0 

02.* 

96.4 

01,3 

94.9 

79.7 

93,3 

76. 2 

91.7 

76.6 

90.2 

75.0 

(lit 
1*2,3 

07.0 
IBB. 6 

05.3 

99.1 

B3.9 

97.5 

62.3 

95.9 

B0.0 

94,4 

79,2 

§2.0 

77,7 

91.2 

74.1 

09.7 


ORBIT  t 

Utll 
13132 
13141 
131*0 
1317  4 
131BB 
13213 
13216 
13230 
13244 
13258 
13272 
132*6 
133*0 
13314 
13327 
13341 
13355 
13349 
13303 
13397 
13411 
13425 
13439 
13433 
tW*1 
11441 
13495 
135*9 
13:2: 
13537 
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IE 
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IB 
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22 
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27 
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TIKE 
tCflt) 

003  It  20 

0B3b:1£ 
0941:44 
0045:52 
BB50:40 
BB55i28 
0100116 
0105(04 
•109:51 
0114:39 
0119(27 
8124(14 
0129:02 
8133:50 
»138l37 
•080:13 
8flfl5:00 
001! e 47 
8014  :iE. 
0819:22 
0024 I 10 
0828 J 57 
0833x44 
083B;31 

004  3:19 
004*i84 
•052z53 
IB5T]4I 
•102:2? 
•  107 1 14 
01 12 -.01 


EQ,  CfOSfilHC 
[DEGREES  VEST} 
C2,fi 
43.  S 
65. f 
«*. 2 
47.5 
6B»7 
69.* 
71.1 
72.4 
73.6 
74.8 
76.8 
77.3 
16.5 
79.7 
93.1 
36.3 
37,* 
31.8 
68.0 
61.3 
*2.5 
43.7 
44.9 
HA 
*?.+ 
44. t 
»9.  t 

71, t 

72.2 
71.5 


10%  DISCOUNT 
Off  List 

64K  1  Drtvv  S3499  00 
No  Tasce*  on  Qui  Qf  Stole  Shipment^ 
Immediate  Shipment  From  Stock, 


AUTHORIZED 

TRS-80® 


DEALER  A301 


COMPUTER  SPECIALISTS 

Popular  1 6K  Level  II  Sysiem 
26  1145  RS  232  Bocrd 
26-1UQ    O    K  loierlaee 
26- M  60  Mini  Disk 

26-  H 7 1  Telephone  Modern  

Fasl  10CCP5  Centronics  730  Printer 

Highly  Reliable  Lobo  5h4"  Drives 

Venaiile  Lobo  Interface.  B"  Drives  and  IMI  Hard  Drlvei  .  f ,  _    Cal 

1-800-841-0860  Toll  Free  Order  Entry 


$700.00 
S4QO 

254  00 

42-4.00 

.  .    169.00 

.    675.00 

,.   375.00 

For  Prices 


MICRO  MANAGEMENT  SYSTEMS,  INC. 

DOWNTOWN  PLAZA  SHOPPING  CENTER 

115  C  SECOND  AVE    $W. 

CAIRO   GEORGIA  31 77B 

GA    PHONE  NO    1912)  377  7120 


^313 


15%  DISCOUNT 
Off  List 

4K  Level  11  S527  00 
Full  Foclory  Warranty  on  All  Items  Spld 


target*  Inventory  in  the  S.E.  U,S,A 
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New  Products 


SWAN'S  ASTRO  102BX 
TRANSCEIVER 

The  best  single-word  descrip- 
tion of  Swan's  new  HF  trans- 
ceiver, the  Astro  102BX,  is  that  it 
is  different.  Swan  does  not  at- 
tempt to  give  you  a  radio  that  is 
a  carbon  copy  of  those  coming 
from  overseas.  Instead,  they 
have  packed  this  rig  with  an 
unusual  set  of  features,  unlike 
those  found  in  any  other  ama- 
teur transceiver,  domestic  or 
foreign. 

The  Astro  102BX  offers  solid- 
state  nG-tuneHJp  SSS  and  CW 
operation  on  the  160-  through 
10-meter  amateur  bands,  it  is 
packaged  in  a  black  wrinkle 
finish  with  silver  trim  cabinet 
that  is  6.4"  high,  14.25"  wideT  and 
13.75"  deep,  and  weighs  in  at 
23.5  pounds.  Designed  for  both 
mobile  and  base  station  usetthe 
102BX  requires  a  12  to  14  V  dc 
supply  capable  of  providing  20 
Amperes.  The  PSU-6  serves  as  a 
matching  power  supply  and 
contains  an  external  speaker 
and  headphone  jack. 

Receiver  Versatility 

One  of  the  Astro  lD2BX*s 
distinguishing  features  is  the 
two  permeability-tuned  oscil- 
lators (PTOs),  each  with  a  large 
tuning  knob  on  the  front  panel. 
This  amounts  to  having  an  ex* 
temal  vfo  built  right  in.  You  can 
operate  using  either  oscillator 


"A"  or  "B"  exclusively  or  you  can 
select  one  PTO  for  receive  and 
the  other  for  transmitting,  This 
is  not  a  digital  tuning  arrange- 
ment. Frequency  coverage  is 
continuous  and  the  digital  dis- 
play is  based  on  a  frequency 
counter.  Thus,  if  the  RIT 
(receiver  incremental  tuning) 
feature  is  used,  the  display  will 
show  the  shift  in  frequency. 

The  PTO  circuitry  may  be  a 
throwback  to  earlier  days,  but 
the  band  switching  uses  a  state- 
of-the-art  phase-locked-loop  cir- 
cuit. The  bandswitch  acts  as  an 
address  selector  for  a  read  only 
memory  that  sets  a  ■+■  N  counter 
used  by  the  PLL  With  a  bit  of 
imagination  and  some  retiming, 
this  rig  could  probably  be  put  on 
the  new  ham  bands. 

The  Astro  102BXt  in  keeping 
with  Swan  tradition,  uses  a 
single  conversion  receiver. 
Eight  of  the  19  front  panels  are 
devoted  solely  to  receiver  func- 
tions, included  are  the  standard 
rf  and  af  gain  controls,  RIT,  and 
a  noise  blanker.  Among  the 
unusual  features  are  passband 
tuning,  an  i-f  gain  control,  con- 
tinuously variable  age  decay, 
and  an  audio  notch  filter. 

The  passband  tuning  sets  the 
i-f  bandwidth.  The  user  can 
select  either  high-  or  low-pass 
action.  Anyone  who  has  operat- 
ed on  a  crowded  phone  band  will 
find  this  helpful.  When  someone 


starts  a  QSO  one  kHz  up,  all  you 
have  to  do  is  shift  the  passband 
so  that  the  upper  portion  is  cut 
off.  The  resulting  passband  is 
shown  by  eight  LEDs  located 
below  the  frequency  readout.  If 
you  are  a  CW  fan.  you'll  like  the 
300-Hz  bandwidth  filter  that  can 
be  tuned  across  the  2,4-kHz  i-f 
bandwidth. 

The  notch  filter  becomes  very 
useful  when  some  lid  decides  to 
spend  half  an  hour  tuning  with- 
out using  a  dummy  load.  Since 
the  filter  is  narrow,  the  control 
must  be  turned  slowly  or  you're 
likely  to  pass  right  over  the  of* 
fending  signal 

Perhaps  I  am  not  enough  of  a 
receiver  fanatic  to  appreciate 
the  i-f  gain  function.  I  found 
myself  turning  it  to  the  max- 
imum  level  and  then  leaving  it 
alone.  In  normal  operation,  the 
i-f  gain  and  age  decay  don't 
need  to  be  adjusted  often.  Mt 
however,  you  like  operating 
when  conditions  are  noisy  or  the 
other  station's  signal  doesn't 
fall  in  the  normal  category,  then 
these  two  controls  can  be 
helpful.  You  need  to  spend 
some  time  experimenting  with 
various  combinations  of  set- 
tings before  the  Astro  102BX'S 
flexibility  becomes  apparent. 

Transmitter  Features 

The  Astro  102BXt  like  just 
about  any  other  new  radio  worth 
its  salt,  does  not  need  to  be 
tuned  up  before  you  transmit, 
There  are  preset  output  net- 
works for  each  band.  If  the  swr 
is  greater  then  1.7:1T  the  power 


Swan's  Astro  102BX  transceiver. 


output  is  automatically  re- 
duced, protecting  those  expen- 
sive final  transistors.  I  found 
that  the  two  MRF458  finals  pro- 
duced 100  Watts  on  all  bands, 
just  as  advertised.  However,  if 
you  want  to  operate  SSTV  or 
RTTY  at  full  power,  an  external 
fan  will  be  needed  to  cool  the 
heat  sink. 

Rather  than  providing  meter* 
ing  for  a  bunch  of  transmitter 
functions  as  some  rigs  do,  the 
102BX  has  provisions  to  read 
only  forward  and  reflected  out- 
put power  and  the  ALC  voltage. 
It  doesn't  take  long  to  gain  an  in- 
tuitive notion  of  what  your  swr  is 
by  using  the  FWD  and  REFL 
power  positions.  Just  keep  in 
mind  the  fact  that  the  meter 
reads  100  Watts  full  scale  in  the 
forward  position  and  10  Watts 
full  scale  when  measuring  re- 
flected power. 

I  doubt  if  any  ham  manufac 
turer  would  produce  a  transceiv- 
er that  did  not  have  some  kind  of 
speech  processor.  SwanTs  Astro 
102BX  is  no  exception.  When 
processing  is  selected  by  the 
front-panel  switch,  the  micro- 
phone amplifier  becomes  a  sim- 
ple logarithmic  compressor.  The 
processor  level  control;  along 
with  the  VOX  adjustments,  lies 
on  the  rig's  left  side,  recessed 
behind  holes  in  the  cabinet. 
Since  a  screwdriver  is  needed 
for  adjustment,  these  controls 
are  less  than  conveniently 
located  for  operators  who  like  to 
tinker  with  different  settings. 

Swan  definitely  kept  the  CW 
user  in  mind  when  they  de- 
signed this  radio.  It  is  the  only 
rig  I  have  seen  that  has  a  front- 
panel  switch  allowing  you  to 
select  "hard"  or  "soft"  CW  rise 
and  decay  times.  Swan  sug- 
gests that  by  using  a  soft 
waveform  for  slow  speed  code  a 
more  pleasing  sound  is  pro- 
duced. Similarly,  selecting  the 
hard  position  results  in  better 
clarity  at  speeds  greater  than  25 
wpm. 

The  hard/soft  switch  might  be 
considered  a  frill,  but  the  Astro 

102BX's  full  break-in  capability 
can  be  a  real  asset.  The  unique 
T-R  switch  causes  the  transmit- 
ter output  to  be  continuously 
connected  to  the  antenna.  In  the 
receive  mode,  the  transmitter 
appears  as  an  open  circuit.  The 
receiver  is  coupled  to  the  anten- 
na through  a  transformer  and 
reed  relay.  When  you  transmit, 
there  are  no  loud  relay  contacts 
banging  into  place -just  a  soft 
click.   This   circuit   allows   full 
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Move  over  imports,  here's  the  new  TEN-TEC 


the  notabl 


All  new,  all  nine  hf  bands  and  only  $849! 


DELTA  —  the  symbol  of  change— the  name 
of    a    great    new    TEN-TEC    transceiver     A 
transceiver  for  changing  times,  with  new  fea 
tures.  performance,  styling,  size  and  value 
TOTAL  SOLID-STATE.  By  the  world's  most 
experienced    manufacturer   of   hf   solid-state 
amateur  radio  equapmenl 
ALL  9  HF  BANDS.  First  new  transceiver  since 
WARC.  160-10  Meters  including  the  three  new 
hi  bands  (10,  18  &  24,5  MHz),  Ready  to  go 
except  for  plug-in  crystals  for  18  and  24.5  MHz 
segments  (available  when  bands  open  for  use}. 
SUPER    RECEIVER.    New.    tow    noise 
double -conversion  design,  with  0.3  /iV  sen- 
sitivity for  10  dB  S+ N/N. 
HIGH  DYNAMIC  RANGE,  85  dB  minimum 
to  reduce  overload  possibility  Built-in,  switch- 
able,  20  dB  attenuator  for  extreme  situations. 
SUPER    SELECTIVITY    8-pole    monolithic 
SSB  ftker  with  2.4  kHz  bandwidth,  2.5  shape 
factor  at  6/60  dB  points  And  optional  200  Hz 
and  500  Hz  6-pole  crystal  ladder  filters.  Eight 
pole  and  6-pole  filters  cascade  for  14  poles  of 
near  ultimate  skirt  selectivity.  Plus  4  stages  of 
active    audio    filtering,    To    sharpen    that    i-f 
response  curve   to  just    150   Hz   bandwidth. 
4- position  selectivity  switch 
BUILT-IN    NOTCH    FILTER.    Standard 
equipment  Variable.  200  Hz  to  33  kHz,  with 
notch  depth  down  to   -50  dB.  Wipes  out 
interfering  carriers  or  CW. 
OFFSET  TUNING,  Moves  receiver  frequency 
up  to  ±  1  kHz  to  rune  receiver  separately  from 
transmitter. 

"HANG"  AGC,  For  smoother,  clearer,  re- 
ceiver operation. 

OPTIONAL   NOISE    BLANKER.    For   that 
noisy  location,  mobile  or  fixed, 
WWV  RECEPTION.  Ready  at  10  MHz. 
"S'VSWR  METER.  To  read  received  signal 


strength  and  transmitted  standing  wave  ratio. 
Electronically  switched. 

SEPARATE  RECEIVER  ANTENNA  JACK. 
For  use  with  separate  receiving  antenna, 
linear  amplifier  with  full  break-in  [QSKJ  or 
transverters. 

FRONT  PANEL  HEADPHONE  AND 
MICROPHONE  JACKS.  Convenient. 
DIGITAL  READOUT.  Six  0.3"  red  LEDs. 
BROADBAND   DESIGN,    For  easy  opera 
tion.    Instant    band    change — no    tuneup    of 
receiver  or  final  amplifier.  From  the  pioneer. 
TEN -TEC 

SUPER  TRANSMITTER.  Solid  state  all  the 
way.  Stable,  reliable,  easy  to  use. 
200  WATTS  INPUT  On  all  bands  including 
!0  meters  (with  50  ohm  load).  High  SWR  does 
not  automatically  limit  you  to  a  few  watts 
output.  Proven,  conservatively  rated  final 
amplifier  with  solidstate  devices  warranted 
fully  for  the  first  yeart  and  pro-rata  for  five 
more  years. 

100%  DUTY  CYCLE,  All  modes,  with  confi- 
dence. 20  minutes  max.  key-down  time. 
Brought  to  you  by  the  leader  in  solid-state 
finals.  TEN-TEC, 

QSK  —  INSTANT  BREAK-IN.  Full  and  fast. 
to  make  CW  a  real  conversation. 
BUILT-IN  VOX  AND  PTT.  Smooth,  seFand- 
forget  VOX  action  plus  PTT  control  VOX  is 
separate  from  keying  circuits. 
ADJUSTABLE    THRESHOLD    ALC    & 
DRIVE.  From  low  level  to  full  output  with 
ALC  control.  Maximum  power  without  distor 
tion.  LED  indicator, 

ADJUSTABLE    SIDETONE.    Both    volume 
and  pitch,  for  pleasant  monitoring  of  CW. 
SUPER  STABILITY.  Permeability  tuned  VFO 
with  less  than  15  Hz  change  per  Fc  change 
over  40°  range  after  30  min,  warmup— and 


less  than  10  Hz  change  for  20  Volt  AC  Hne 
change  with  TEN-TEC  power  supply, 
VERNIER  TUNING.  18  kHz  per  revolution, 
typical 

SUPER  AUDIO.  A  TEN -TEC  trademark. 
Low  IM  and  HD  distortion  (less  than  2%). 
Built-in  speaker. 

SUPER  STYLING,  The  '80s  look  with  neat, 
functional  layout.  "Panelized"  grouping  of 
controls  nicely  human  engineered  for  logical 
use.  New,  smaller  size  (hat  goes  anywhere, 
fixed  or  mobile  (4%Ti  x  HVw  x  15*dJ. 
Warm,  dark  front  panel  Easy- to- read  contrast- 
ing nomenclature  Black  'clam-sheir* 
aluminum  case  Tilt  bail 
MODULAR/MASS-TERMINATION  CON- 
STRUCTION. Individual  circuit  boards  with 
plug-in  harnesses  for  easy  removal  if  neces- 
sary Boards  are  mailable. 
FULL  ACCESSORY  LINE.  All  the  options. 
Model  282  200  Hz  CW  filter  $50,  Model  285 
500  Hz  CW  Filter  $45;  Model  280  Power 
Supply  $139;  Model  645  Dual  Paddle  Keyer 
$85;  Model  670  Single  Paddle  Keyer  $34.50; 
Model  247  Antenna  Tuner  $69*  Model 
234/214  Speech  Processor  &  Condenser  Mi- 
crophone $163;  Model  215  PC  Ceramic  Mi- 
crophone $34.50  Model  283  Remote  VFO, 
Model  287  Mobile  Mount,  and  Model  289 
Noise  Blanker  available  soon. 

Experience  The  Notable  Change  In  HF 
Transceivers.  Experience  DELTA,  See  your 
TEN*TEC  dealer  or  write  for  full  details. 


van 
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break-in  on  CW  or,  if  you  want, 
conventional  semi-break-in  is 
available 

Brickbats  and  Kudos 

One  unpleasant  aspect  of 
operating  the  102BX  is  the  ap- 
pearance of  the  frequency  read* 
out.  Red  LED  displays  are  used, 
but  no  filter  is  placed  in  front  of 
them  to  screen  out  the  stray 
light  which  reflects  from  the 
unlit  segments.  This  annoyance 
can  be  partially  eliminated  by 
looking  at  the  display  from  an 
angle  and  controlling  the  room 
lighting. 

The  1028X  owner  who  uses 
his  rig  at  home  with  an  external 
supply  and  speaker  is  not  likely 
to  notice  that  the  internal 
speaker  is  very  small  and 
anemic.  Serious  mobile  op- 
erators would  be  well  advised  to 
use  an  external  speaker. 

An  idea  of  the  care  that  goes 
into  the  design  and  construc- 
tion of  a  rig  can  be  obtained  by 
disconnecting  the  antenna, 
turning  up  the  volume,  and  tun- 
ing across  the  bands,  listening 
for  "birdies."  These  mixing  prod- 
ucts  are  very  difficult  to 
eliminate,  so  every  attempt 
should  be  made  for  them  to  fall 
away  from  the  frequencies  of  in* 
teres!  and  be  at  extremely  low 
levels.  When  testing  the  Astro 
102BX,  we  found  six  noticeable 
birdies  within  the  amateur 
bands.  Correspondence  from 
Swan  acknowledges  the  pres- 
ence of  these  mixer  products 
and  suggests  that  they  are 
below  the  .5-uV  level.  Our  own 
on-the-air  tests  Indicate  that 
when  noise  levels  are  low. 
several  of  these  heterodynes 


are  detectable -but  at  a  low 
enough  amplitude  to  cause  in- 
terference to  only  the  weakest 
of  signals. 

Evaluating  a  piece  of  equip- 
ment as  complex  and  expensive 
as  the  Astro  102BX  can  be  a 
tough  job.  The  evaluator  has  to 
be  careful  that  insignificant 
shortcomings  don't  dominate 
the  review.  Every  rig  has  its 
faults,  but  they  must  be  weighed 
against  the  larger  pool  of  good 
points. 

Each  Astro  102BX  is  shipped 
with  a  Performance  Check 
Sheet.  It  gives  the  receiver  sen- 
sitivity and  power  out  on  each 
band  tor  that  particular  radio. 
Every  1028X  also  receives  a 
72  hour  elevated  temperature 
burn-in  during  which  the  rig  is 
cycled  between  transmit  and 
receive.  It  is  comforting  to  know 
that  quality  control  is  a  reality 
that  occurs  before  shipping 
rather  than  in  the  new  owner  s 
shack. 

This  may  be  the  age  of  ap- 
pliance operating,  but  there  are 
a  few  hams  who  still  like  to 
repair  or  modify  their  store- 
bought  gear  themselves.  Swan 
has  made  the  102BX  in  such  as 
way  that  this  can  be  done  with  a 
minimum  of  gymnastics.  Fif- 
teen circuit  boards  are  used, 
with  most  of  the  interconnec- 
tions made  at  a  distribution 
board.  Dip-style  jumpers  are 
used  rather  than  plug-in  cards. 
The  documentation  is  excellent; 
there  are  individual  one-page 
schematics  and  parts  place- 
ment  diagrams  for  each  board. 
For  once  you  don't  have  to  buy 
an  extra  service  manual  to  find 
out  what  is  where. 


The  styling  of  the  American- 
made  Astro  102BX  runs  counter 
to  the  military  like  appearance 
popularized  by  such  firms  as 
Kenwood,  Icom,  and  Yaesu. 
Features  such  as  dual  PTOs  and 
a  single  conversion  receiver  are 
among  Swan's  symbols  of  an  in- 
dependence from  the  everyday 
world  of  amateur  radio  prod- 
ucts. Priced  at  $1195,  the  1G2BX 
joins  a  growing  list  of  transceiv- 
ers costing  a  kilobuck  or  more. 
The  accessory  power  supply 
lists  at  $179,95,  As  Swans 
premier  transceiver,  the  Astro 
102BX  is  intended  for  the  dis- 
cerning amateur,  one  who  can 
appreciate  its  styling  and  ver- 
satility. 

Swan,  a  division  of  Cubic 
Communications,  fnc>,  305  Air- 
port  Rd.,  Qceanside  CA  92054; 
(774^757-7525.  Reader  Service 
number  476. 

Tim  Daniel  N8RK 
73  Staff 


THE  CON-PUTER  1 

Con-puter  1  is  a  new  type  of 
memory  keyer  for  amateur  radio 
CW  contest  or  casual  operation. 
It  permits  the  operator  to  store 
contest  exchange  messages 
which  contain  serial  numbers. 
Such  exchanges  are  required  in 
the  Sweepstakes,  WAE,  VK/ZL, 
and  many  other  CW  contests. 

After  initial  storing  of  desired 
contest  messages  by  the  opera- 
tor, Con-puter  1  automatically 
inserts  the  correct  serial 
number.  This  number  is  also 
displayed,  Each  time  the  mes^ 
sage  is  initiated,  the  serial  num- 
ber automatically  increases  by 
one,  and  the  complete  message, 


The  Con-puter  i. 


with  number,  is  sent  without  fur- 
ther attention  from  the  operator. 
Numbers  up  to  9999  can  be  ac- 
commodated. 

Con-puter  1  also  contains  a 
leading  zero  option  which,  when 
activated,  automatically  places 
lead  zeros  in  front  ot  numbers 
less  than  100,  The  memory  and 
address  locations  are  digitally 
displayed  for  loading  con- 
venience. 

Con-puter  Vs  front  panel  is 
purposely  kept  simple  for 
operating  ease.  Con-puter  1 
operates  like  a  regular  memory 
keyer  when  the  serial  number 
feature  is  not  needed.  Approx- 
imately 200  characters  may  be 
stored  in  the  4  primary  and  4 
secondary  message  locations. 

Con-puter  1  has  built-in  side- 
tone  and  speaker.  A  regular  or 
iambic  key  paddle  may  be  used. 
Continuously  adjustable  keying 
speed  is  5-60  wpm.  Power  re- 
quirements are  120  volts  ac,  60 
Hz  or  12  volts  dc.  Memory  con- 
tents may  be  protected  against 
power  loss  by  connecting  an  ex- 
ternal battery  to  terminals  pro* 
vided  for  that  purpose  on  the 
rear  panel. 

The  heavy-duty  aluminum 
cabinet  measures  12,+  wide  x 
3Yz"  high  x  10"  deep.  The  unit 
weighs  8  lbs. 

For  further  information,  con- 
tact Con-puter  1t  3006  Lock- 
heed, Midland  TX  79701.  Reader 
Service  number  481. 

THE  ICOM  IC2AT 
SYNTHESIZED  TALKIE 

Miniaturization  techniques 
and  frequency  synthesizers  are 
creating  some  radical  and  ex- 
citing innovations  in  the  world 
of  2-meter  hand-held  transceiv- 
ers. Large,  crystallized  handies 
capable  of  operation  on  5  or  6 
discrete  channels  are  giving 
way  to  pocket-sized  equivalents 
capable  of  800-channel  opera- 
tion, two-tone  encoding  and 
much  more.  The  mass  clamor 
for  these  palm-sized  gems  and 
their  accessories  is  extensive, 
with  almost  every  active  ama- 
teur wanting  to  get  in  on  the  ac- 
tion. The  capability  of  carrying  a 
full  communications  system 
comfortably  in  one  hand  has  a 
distinct  advantage  which  is,  in- 
deed,  hard  to  beat. 

In  addition  to  their  everyday 
use  through  one's  local  repeat- 
ers, frequency-synthesized  han- 
dles are  particularly  useful 
when  traveling  via  airlines  and 
rental  cars.  (I  don"t  advocate  us- 
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ing  the  HT  aboard  a  commercial 
airline,  but  its  emergency 
capability  is  reassuring.)  Once 
dear  of  anport  hassles,  the  HT 
can  be  set  on  an  area  repeater 
and  placed  on  the  rental  car's 
seat.  This  pleasure  is  proving  its 
worth  to  HT  owners  every  day. 

Hand-held  talkies  also  make 
ideal  mobile  rigs  when  used  with 
a  25-  or  50-Watt  amplifier  and  a 
gain  antenna  mounted  on  the 
auto's  roof.  When  leaving  the 
auto,  the  handie  can  be  carried 
right  along  and  used  portable. 

During  recent  years,  iVe  used 
almost  every  hand-held  trans- 
ceiver on  the  market.  Every  unit 
was  an  exceptional  performer, 
each  exhibiting  some  special 
feature  or  features  unique  to 
that  manufacturer;  Recently, 
however,  I  secured  what  seems 
the  most  enjoyable  and  logical 
tatkre  I've  owned  — a  new  Icom 
1C-2AT. 

The  Rig 

Two  models  of  the  Icom 
handie  are  available  in  the  US: 
the  IC-2A  and  the  IG  2AT.  The 
difference  between  these  units 
is  that  the  IC-2AT  includes  a 
touchtone  encoder  which  is 
molded  into  its  front  case.  The 
encoder  adds  only  1/16"  to  the 
case  thickness,  its  inner  area  is 
rubberized,  and  the  buttons 
have  a  positive  snap  action.  The 
rubberized  area  is  slightly 
recessed  to  provide  some  pro- 
tection from  pocket  edges,  etc. 
There  are  two  unique  features  in 
the  loom's  encoder.  When 
punching  numbers,  the  tones 
can  be  heard  on  the  handie's 
speaker.  The  loudness  of  these 
tones  follows  the  handle's 
volume  control  setting.  After 
punching  a  single  digit  and 
hearing  those  two  tones  In 
return,  the  handle's  pusrvto-talK 
can  be  released,  A  VOX  circuit  in 
the  unit  holds  the  rig  on  transmit 
until  approximately  1  second 
after  the  tones  are  completed. 
This  delay  will  follow  almost  any 
dialing  speed  one  cares  to  use. 
Next,  the  transmit  LEO  atop  the 
unit  will  extinguish  and  the  han- 
die will  automatically  return  to 
receive  mode. 

The  Icom  handie  is  smaller 
and  lighter  than  other  hand- 
helds.  and  it  can  actually  be 
slipped  into  pockets  where 
other  units  won!  Itt  In  fact,  the 
Icom  can  be  comfortably  carried 
in  the  vest  pocket  of  a  suit  coat 
all  day  without  evidencing  itself 
by  a  bulge  or  pull  from  weight. 

Frequency  selection  with  the 

t^Reaaer  Service— see  page  195 


DX'ER, 

CONTESTER, 
or 

RAG-CHEWER 


With  the  sunspot  cycle  nearing  its  peak, 
and  traffic  on  10,  15  and  20  meters  at  an 
alt-time  high,  you  need  a  tri-bandbeam 
that  really  delivers.  You*l!  find  that  there 
are  more  Hy-Gain  Tri-Banders  on  the  air 
than  any  other  brand1  and  that  says  a  lot! 
All  of  Hy-Galn's  Tri-Banders  feature 
separate  High-Q,  high-efficiency  traps 
that  ensure  maximum  F/B  ratio  and  gain 
and  minimum  VSWR  on  ALL  THREE 
bands.  Hy-Galn's  "no-compromise11 
construction  features;  taper-swaged 
6063-T832  thick-wall  aluminum  tubing 
for  maximum  strength  and  minimum  wind 
resistance;  a  rugged  boom-to-mast 
bracket  that  adjusts  from  11A?'  to  2V?M; 
heavy  gauge,  machine  formed,  element- 
to-boom  brackets  that  won't  allow  the 
elements  to  twist  on  the  boom;  and 
improved  element  compression  clamps 
that  allow  greater  tightening  ability  and 

easier  readjustment. 

Hy-Gains  unique  Beta-Match  is  factory 

pre-tuned  to  ensure  minimum  VSWR  and 
maximum  gain  on  all  three  bands,  All 
Hy-Gain  beams  are  fed  with  52  ohm 
coaxial  cable  and  deliver  less  than  1.5:1 
VSWR  at  resonance. 
Write  for  full  details  today! 


Hy-Gain  has 
the  right 
Tri-Bander 
for  you ! 


Antenna  shown  is; 
TH6DXX 

6-Element 
Tri-Band  Beam 


Other  Tri-Banders  in  the 
Hy-Gain  line: 

THSDX 

5-Element 
Tri-Band  Beam 


TH3MK3 

3-EIement 
Tri-Band  Beam 


^316 
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Conditions 

Receiver  on,  squelched 

Receiver  on,  signal  present,  low  volume 

Receiver  onT  signal  present,  high  volume 

Transmitter  on,  low  power 

Transmitter  on,  high  power 


Total  Current 

12  mA 

25  mA 

35  mA 

200  mA 

400  mA 


Table  1.  Current  drains  measured  on  the  IC-2A  T:  Battery  voltage  was 
a  7  volts. 


loom  handle  is  done  with  small 
thumbwheel  switches  mounted 
atop  the  unit,  Two  main  advan- 
tages of  this  arrangement  are 
the  ability  to  change  frequen- 
cies by  merely  feeling  and 
counting  steps  rather  than  look- 
ing at  the  rig  (very  beneficial 
when  mobiling  in  rush-hour  traf* 
fie)  and  the  fact  that  this 
mechanical  memory  doesn't  re- 
quire  battery  current  or 
reprogrammmg  during  periods 
of  minimal  use.  An  LED 
mounted  beside  the  thumb- 
wheel switch/frequency  display 
indicates  transmit  mode  and 
battery  condition.  Three  small 
switches  are  submounted  on 
the  Icom's  back  for  selecting 
high/low  power,  simplex  or 
duplex  operation,  and  +600-  or 
-600-kHz  transmitter  offset. 
Odd  splits  and  1-MHz  splits  are 
not  provided  in  the  Icom,  A  bell 
clip  is  also  furnished  with  the 
Icom;  it  can  be  used  or  removed, 
as  desired. 

Internally,  the  Icom  handie 
consists  of  layered  PC  boards 
which  open  book-style  for  ser- 
vicing. The  receiver  is  double 
conversion  with  a  first  1-f  on 
10.695  MHz  and  a  second  on  455 
kHz.  Through  actual  on-the-air 
use,  I've  found  sensitivity  and 
selectivity  comparable  to  other 


quality  bandies  on  the  market 
The  transmitter  uses  a  conven- 
tional and  popular  varicap/fre- 
quency  multiplier  arrangement 
to  achieve  a  crisp,  clean  trans- 
mitted signal.  A  voltage  regula- 
tor circuit  applies  +5  and  +6 
volts  to  all  stages  except  the 
transmitter's  driver  and  final 
amplifier.  Those  stages  receive 
full  battery  voltage  for  produc- 
ing maximum  transmitted  rf 
energy.  The  handle's  LED 
monitors  voltage  to  the 
regulator  during  transmit  mode. 

The  Power  Source 

Power  for  the  Icom  handie  Is 
supplied  by  a  slide-on  battery 
pack  on  the  unit's  bottom  sec- 
tion. Mating  is  accurate  and 
positive,  without  "play"  or  loose 
edges.  The  standard  battery 
pack  supplied  with  the  Icom  is  a 
250LmAH  unit  of  relatively  small 
size.  This  pack  is  no  slouch, 
however;  it  powers  my  unit  to 2.4 
Watts  output  when  normally 
charged,  The  output  power 
drops  to  1 .3  Watts  when  the  bat- 
teries  are  almost  depleted. 
(These  measurements  were  con- 
ducted using  a  dummy  load  and 
a  Bird  wattmeter.)  Battery  life 
when  using  this  250-mAH  pack 
depends  on  the  amount  of 
transmitting,    receiving    and 


squelched  time  employed.  Ob- 
viously, this  situation  varies 
with  individual  applications. 
You  can  calculate  HT  use  time 
for  your  particular  type  of  activi- 
ty with  the  aid  of  Table  1.  lfT  for 
example,  you  listen  for  1  hour 
(approximately  30  mA)  and 
transmit  for  a  total  of  3V* 
minutes  (approximately  60  mA). 
a  fully  charged  250-mAH  pack 
will  be  dropped  to  approximate- 
ly 160  mAH.  Speaking  from  a 
more  non-technical  standpoint, 
the  Icom  (with  its  250-mAH 
pack)  exhibits  the  same  battery 
life  as  the  Yaesu  FT-207R. 
Several  optional  battery  packs 
should  soon  be  marketed  for  the 
Icom  handie,  although  the 
manufacturer  is  back-ordering 
them  as  this  report  is  being  writ- 
ten. The  BP5  pack  will  contain 
nine  450-mAH  nicads  and  power 
the  HT  to  an  advertised  2.3 
Watts  output.  The  BP2  pack  will 
contain  six  450nmAH  nicads  and 
power  the  unit  to  a  solid  1-plus 
Watt  output.  Finally,  the  BP4 
case  looks  particularly  appeal- 
ing and  useful  This  is  a  blank 
case  which  can  be  loaded  with  6 
alkalines  or  6  nicads  of  the 
450-  or  500-mAH  variety.  When 
this  case  is  used  in  conjunction 
with  the  standard  250-mAH 
pack  (BP3).  continuous  opera- 
tion is  possible  by  alternately 
swapping  and  charging  packs. 
The  slide  on/off  feature  permits 
this  option  without  missing  a 
single  QSO. 

Personal  Evaluation 

I've  personalty  found  the  Icom 
handie  perfectly  adaptable  to 
my    particular    needs    and 


SoundpQwer*s  SP1O0  speech  processor. 


pleasures.  Its  small  size  and 
light  weight  are,  in  my  opinion, 
definitely  a  worthwhile  trade-off 
for  the  scanning  feature  of  my 
previous  frequency-synthesized 
HT,  and  the  slide  on/off  battery 
packs  are  an  ideal  means  of 
keeping  the  unit  operating  con- 
tinuously. The  microphone  is 
placed  midway  along  the  unit 
and  opposite  the  antenna.  This 
allows  the  unit  to  be  canted 
back  during  use  to  prevent  rf 
from  radiating  broadside  into 
the  eyes.  Both  transmit  and 
receive  audio  are  exceptionally 
crisp  and  clean.  I  think  it's  a 
great  little  transceiver  and 
recommend  it  heartily.  The  US. 
distributor  is  Icom,  Inc.,  3331 
Towerwood  Drive,  Suite  30?t 
Dallas,  TX  75234. 

Dave  Ingram  K4TWJ 
Birmingham  AL 

SOUNDPOWER  SP100  SPEECH 
PROCESSOR 

Every  ham  dreams  of  having 
the  loudest  signal  on  the  band. 
Some  amateurs  make  an  obses- 
sion out  of  this.  They  build  or 
buy  gain  antennas,  amplifiers, 
and  now  speech  processors.  Of 
course,  these  signal  boosters 
do  have  some  drawbacks. 
Antennas  require  a  lot  of  real 
estate  and  amplifiers  have  final 
tubes  that  are  expensive  to 
replace.  Speech  processors,  on 
the  other  hand,  are  usually  inex- 
pensive and  don't  require  more 
then  a  few  inches  of  desk  space. 
Is  ft  any  wonder  that  many  of  the 
signals  heard  today  are  clipped, 
compressed,  amplified,  expand- 
ed, and  so  forth? 

Enter  the  SP100  speech  pro- 
cessor made  by  Soundpower. 
The  SP100  Is  advertised  as  in- 
creasing the  "effective  voice 
power  output  well  over  ten 
times/'  Packaged  in  a  SVi"  W  x 
214"  H  x  2Y*"  D  cabinet,  the 
SP100  uses  only  two  eight-pin 
integrated  circuits  and  a  hand- 
ful of  common  resistors  and 
capacitors  to  give  you  a  10-dB 
increase  in  talk  power.  The  user 
must  supply  6  to  13  votts  dC-  A 
small  plug-in  supply,  the  PS9,  is 
available  as  an  accessory. 

The  Soundpower  processor 
eliminates  unneeded  frequency 
components  so  that  the  system 
voice  power  can  be  concentrat- 
ed in  the  high  articulation  fre- 
quencies. The  result  is  an  ad- 
justable constant  amplitude 
signal  containing  only  the  fre* 
quency  components  needed  to 
make  the  human  voice  intelligi- 
ble. 
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Our  bench  and  on*the*alr 
tests  confirmed  that  the  SP100 
does  selectively  amplify  parts  of 
the  complex  audio  signal 
coming  from  your  microphone. 
We  used  a  D104  microphone 
which  plugged  into  the  standard 
4-pin  connector  on  the  pro- 
cessor, A  short  cable  runs  from 
the  SP100  to  the  rig.  in  our  case, 
It  was  a  Kenwood  TS-820  and  we 
were  able  to  use  the  spare  4-pin 
connector  supplied  with  the 
SP100. 

Two  trimpots  were  adjusted 
according  to  the  instructions 
and  on-tiie*air  feedback.  If  you 
succumb  to  the  temptation  to 
crank  up  the  processor's  gain, 
the  result  may  be  a  loud  signal 
but  also  an  unintelligible  one. 
The  S*meter  on  a  nearby 
station's  receiver  showed  a  9-  to 
12*dB  improvement  over  un- 
processed speech.  This  agrees 
with  the  claim  of  a  voice  power 
output  increase  of  about  10 
times. 

There  is  no  free  lunch  when  it 
comes  to  using  the  Soundpower 
unit.  The  gain  in  talk  power  is  ac- 
companied by  a  loss  of  fidelity. 
The  low  frequency  parts  of 
speech  are  dropped,  so  the 
natural  resonance  that  acconv 
panies  the  human  voice  is  lost. 
The  result  is  signal  that  is  far 
less  pleasing  to  listen  to.  One 
station  expressed  his  amaze- 
ment at  the  substantial  increase 
in  signa]  strength  provided  by 
the  SP100,  then  he  asked  me  to 
turn  it  off-  Unprocessed  speech 
is  likely  to  be  preferred  by  ]ust 
about  everyone  you  meet-  Of 
course  there  are  situations 
when  your  normal  signal  won't 
break  through  the  noise  and  in- 
terference, In  such  cases,  the 
SP100  can  help  you  out,  but 
don't  expect  the  operator  on  the 
other  end  to  praise  your  audio. 

When  properly  operated,  the 
SP100  should  not  cause  your  rig 
to  splatter  The  duty  cycle  im- 
posed on  the  transmitter  sec- 
tion is  likely  to  increase,  so  the 
rig  is  going  to  run  a  bit  hotter. 
Costing  $79.95,  the  SP100  is  an 
inexpensive  way  to  boost  your 
SSB  signal.  Don't  forget  that  you 
sacrifice  some  audio  quality, 
too, 

Soundpower,  PO  Box  426, 
Bergen  field  NJ  07621.  Reader 
Service  number  477. 

Tim  Daniel  N8RK 
72  Staff 


RTTY  READER 
A   new   racHoteletype   code 


18HT 


The  World's  Finest 
Multiband  Vertical 


The  1 8HT  "Hy-Tower"  is  the  only  full  size, 
automatic  band-switching  vertical  antenna 
for  80  thru  10  meters  on  the  market  today!  It 
features  a  unique  stub  decoupling  system 
which  effectively  isolates  various  sections 
of  the  antenna  so  than  an  electrical  xk 
wavelength  (or  odd  multiple  of  a  fA 
wavelength)  appears  on  all  bands.  As  a 
result,  the  VSWR  is  less  than  1 .5:1  at 
resonance  80  thru  1 0  meters. 

Typical  2:1  VSWR  Bandwidths  are: 

•  700  kHz  on  1 0  meters 

•  300  kHz  (or  better)  on  1 5,  20,  and 
40  meters 

•  250  kHz  on  80  meters 

With  the  addition  of  a  base  loading  coil, 
the  1  8HT  also  provides  exceptional  1 60 
meter  performance! 

Many  1  8HT's  have  been  in  service  for 
1 5  years  or  more  and  they  still  deliver 
"original  spec"'  performance.  This 
enviable  record  is  the  result  of 
Hy-Gain's  no-compromise  attitude 
toward  materials  and  construction.  The 
1  8HT  is  complete  with  a  24  foot 
galvanized  tower  that  supports  the 
entire  system  without  guys  in  winds  up 
to  75  mph.  The  top  section  consists  of 
dependable  6063-T832  taper 
swaged  aluminum  tubing  that 
extends  the  antenna  to  an  overall 
height  of  50  feet.  A  special  hinged 
base  allows  complete  assembly  on  the 
ground  and  permits  easy  raising  and 
lowering. 

Hy-Gain  offers  a  wide  selection  of 
vertical  antennas  as  well  as  a 
complete  line  of  beams  and  crank-up 
towers.  Write  for  detailed  information 
today! 
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Microcraffs  RTTY  Reader. 


reader  has  been  introduced  by 
Microcraft  Corporation  for 
SWLs,  Novices  and  veteran 
radio  operators.  It  is  completely 
self-contained  and  features  an 
eight-character  moving  LED 
display,  separate  active  mark 
and  space  filters,  and  tuning 
LEDs.  All  text  characters  — let- 
ters, numbers  and  punctua- 
tion-are shown  sequentially 
on  the  display,  It  features  an  ex- 
tremely  versatile  decoding 
system  capable  of  handling  170, 
425  and  850  Hz  FSK  with  RTTY 


speeds  of  60,  67,  75  and  100 
Baudot  and  100  ASCII. 

All  that  is  required  is  to  con- 
nect it  to  the  loudspeader  of  a 
communications  receiver  -  no 
CRT  is  needed.  It  is  compact, 
measuring  7.375"  W  x  5.75"  D 
x  3,375"  Ht  and  weighs  4  lbs. 

Microcraft  Corporation,  PO 
Box  513,  ThiensvUIe  Wt  53092. 
Reader  Service  number  479. 

INSTANT  SOFTWARE'S  "QSL 
MANAGER" 

While  tuning  across  the  ham 


nstant  Software  Inc. 


Isf  ut*  on 

TRS-80' 

32K 
LEVEL  II 


QSL 
Manager 
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SEE  REVERSE  SIDE  FOR  PROGRAM  INFORMATION 
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Instant  Software's  "QSL  Manager. fl 


bands  have  you  ever  said  to 
yourself,  'Tve  worked  that  guy 
before;  it  was  on  15  meters 
about  a  month  ago,  or  was  it  40 
meters?"  You  could  make  a  mad 
dash  for  the  logbook  and 
furiously  flip  pages  in  hopes  of 
finding  the  QSO.  If  your  memory 
is  like  mine,  though,  chances 
are  that  you  won't  find  the  entry 
in  time. 

The  "QSL  Manager,"  a  disk- 
based  program  from  Instant 
Software,  Inc.,  turns  your  32K 
TRS-80  Level  II  computer  into  a 
video  logbook,  one  that  can  find 
a  record  of  any  past  GSO  with 
that  "familiar"  callsign  in  just  a 
few  seconds.  No  more  log 
sheets  are  needed;  just  load  the 
program  and  choose  one  of  the 
five  functions;  view  log!  add  en- 
try, print  summary,  search  en- 
tries, and  end. 

The  program  can  be  used  with 
a  single  disk  drive  system,  but 
this  win  limit  the  number  of  en- 
tries  to  about  400  since  the  disk 
must  hold  both  that  program 
and  data.  With  a  dual  drive 
system,  one  disk  can  store  the 
program  and  the  other  has  room 
for  about  1400  entries  if  the 
TRS-80  has  48K  of  memory. 
Computers  with  32K  are  limited 
to  approximately  1000  entries. 

In  order  to  make  the  most  of 
the  disk  storage,  each  QSO  en- 
try Is  limited  to  the  date,  time, 
call,  band,  mode,  name,  re- 
marks^QTH,  and  a  record  of  QSL 
exchange.  When  the  data  is 
loaded  at  the  beginning  of  each 
session,  the  callsigns  are  stored 
in  the  computer's  random  ac- 
cess memory.  If  a  search  is  ini- 
tiated, the  computer  scans  the 
memory,  which  points  to  the  ap- 
propriate location  on  the  disk. 
This  results  in  fast  search  times, 
even  when  your  log  contains 
hundreds  of  QSOs. 

The  "QSL  Manager'1  package 
is  more  than  6000  bytes  long.  It 
contains  a  title  program,  the 
manager  program,  and  an  auxil- 
iary program  that  allows  con- 
venient start-up.  You  can  cus- 
tomize the  program  to  include 
your  callsign  in  the  heading  and, 
if  you  want,  other  changes  can 
be  made  to  tailor  the  program  to 
your  specific  needs. 

This  type  of  video  log  Is  in- 
tended for  rag  chewing  rather 
than  contest  use.  It  allows  you 
to  keep  track  of  stations  that 
have  forgotten  to  send  a  QSL, 
something  that  is  handy  if  you 
are  trying  for  a  muitiband 
Worked  All  States  or  DX  award. 
A  hard  copy  of  your  entire  log  (or 


selected  entries)  can  be  made  if 
your  system  includes  a  printer. 

A  computer  costing  hundreds 
of  dollars  may  seem  to  be  an  ex- 
pensive way  to  keep  a  log.  The 
"QSL  Manager,"  however,  repre- 
sents the  tip  of  an  iceberg  of 
potential  ham  radio  applica- 
tions for  the  TRS-80.  The  iLQSL 
Manager"  costs  $19.95  and  is 
available  from  many  computer 
stores  or  direct  from  the 
publisher. 

instant  Software,  Inc.,  Peter- 
borough NH  03458.  Reader  Ser- 
vice number  482. 

Tim  Daniel  N8RK 
73  Staff 

REPEATER  "TAIL  CHOPPER" 

Circuit  Specialists  has  in- 
troduced a  repeater  squelch  tail 
eliminator  called  the  Tail 
Chopper.11  Both  models  of  the 
'Tail  Chopper"  maintain  normal 
squelch  hysteresis  to  0.1  mV 
and  feature  adjustable  sensitivi- 
ty. 

Model  TG-2100  is  a  universal 
module  for  use  with  most  re- 
peaters. It  has  a  built-in  en- 
able/disable function  which  can 
be  connected  to  the  tone  control 
system  of  the  repeater.  The 
TC-2000  is  designed  to  plug  into 
the  Regency  U1  OR  UHF  repeater 
to  improve  its  squelch  operation 
and  eliminate  the  squelch  tail 

Completely  assembled  units 
as  well  as  PC  boards  and  parts 
are  available  from  Circuit 
Specialists,  inc.,  621  Bishop, 
Safina  KB  67401.  Reader  Service 
number  484 

SOUNDS  OF  SHORTWAVE 

How  do  you  describe  the 
notorious  Russian  woodpecker 
to  a  friend  who  has  never  heard 
it?  Words  just  do  not  do  the  job 
when  you  want  to  tell  someone 
about  the  unusual  squawks  and 
buzzes  you  hear  on  your  ham  or 
shortwave  receiver. 

Now  you  don't  have  to  settle 
for  words  — you  can  produce 
those  strange  sounds  any  time 
you  want  with  Grove  Enter- 
prises' cassette  tapet  Sounds  of 
Shortwave. 

One  half  of  this  60-minute 
tape  is  devoted  to  explaining 
and  listening  to  dozens  of  on- 
the-air  sounds.  You1!!  hear 
everything  from  common  RTTY 
signals  to  the  rare  and  unex- 
plainable  English  "number" 
transmissions, 

Side  two  helps  the  listener 
select  the  best  shortwave 
receiver  and  design  an  effective 
antenna.  To  an   experienced 
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SWL  or  ham,  much  of  this  will  be 
old  news.  The  tape  is  intended 
for  the  \  istener  who  is  new  to  the 
hobby. 

The  tapes  interesting  and 
useful  content  could  be  en- 
hanced by  better  quality  produc- 
tion and  a  less  sing-song  narra- 
tion. However,  don't  skip  over 
this  tape  if  you  are  looking  for  a 
novel  way  to  introduce  a  friend 
or  relative  to  shortwave  listen- 
ing. Sounds  of  Shortwave  costs 
$5.95  postpaid  and  is  available 
from  Grove  Enterprises,  Route  1, 
Box  156K,  Brasstown  NC  28902. 
Reader  Service  number  480. 

Tim  Daniel  N8RK 
73  Staff 

HY-GAIN    ADDS   THREE    NEW 
PRODUCTS  TO  TOWER  LINE 

Hy-Gain,  a  division  of  Telex 
Communications,  Inc.,  has  an- 
nounced the  addition  of  three 
new  products  to  its  tower  line. 
The  HG-7QHD,  a  new  70-foot 
self-supporting  crank-up  tower, 
is  the  tallest  of  seven  towers 
now  offered  by  Telex/Hy-Gain. 
The  tower  Is  all  steel,  has  four 
sections,  and  features  an  im- 
proved guide  system  providing 
rigid,  close-tolerance  structural 
support  while  leaving  the  tube 
ends  open  for  complete  surface 
galvanizing  and  unrestricted 
moisture  drainage.  This  heavy- 
duty  tower  was  designed  for 
antenna  loads  of  up  to  16  square 
feet  in  winds  of  up  to  60  mph. 
The  top  section  is  predrilled  for 
thrust  bearing  bolts;  a  rotor 
mounting  plate  is  included. 

Hy-Gain  has  also  developed  a 
new  electric  winch  system, 
Model  HG-EW,  that  fits  the  new 
HG-70HD  as  well  as  the  existing 
54-foot  HG-54HD  and  the  52-foot 
HG-52SS.  The  wtnch  control  box 
can  be  locked,  which  allows  the 
tower  to  be  secure  In  either  the 
extended  or  retracted  position, 
It  has  a  limit  switch  which 
prevents  a  possible  overload  at 
the  upper  stop  position,  A 
manual  crank  is  also  supplied  in 
the  event  of  an  electrical  power 
failure.  The  HG-EW  is  equipped 
with  an  automatic  brake  which 
Is  always  in  positive  engage- 
ment when  the  winch  Is  not 
operating, 

This  winch  system  can  be 
converted  at  any  time  to  remote 
control  operation  by  adding  the 
new  Hy-Gain  tower  control  (HG- 
EWRC)  which  has  been 
specifically   designed  ,as   a 

Continued  on  page  160 


HG-52SS 


Self-Support 

Crank-Up 

Tower 


The  Hy-Gain  Model  HG-52SS  is  a  52 
foot  self-supporting  crank-up  tower 
designed  for  antenna  loads  of  up  to  9.0 
square  feet  in  winds  up  to  50  mph.  This 
all  steel  constructed  tower  is  hot  dip 
galvanized  after  fabrication  to  ASTM 
specifications.  Features  include  extra- 
strength  diamond  web  bracing  and  an 
improved  guide  system  for  the 
telescoping  sections,  which  provides 
rigid,  close  tolerance  structural  support 
while  leaving  the  tube  ends  open  for 
complete  surface  galvanizing  and 
unrestricted  moisture  drainage.  Rotators, 
including  the  Hy-Gain  300  and  CDE 
Tailtwisterh  can  be  mounted  inside  the 
top  section  on  the  rotor  mounting  plate 
included  with  the  tower.  The  HG-52SS  is 
easily  raised  and  lowered  by  manual  or 
optional  electric  winch  system.  A  thrust 
bearing  is  available  which  bolts  to  the  top 
section  and  accommodates  masts  up  to 
2  inches  in  diameter.  The  HG-52SS  is 
easily  erected  on  a  limited  area  site,  and 
can  be  readily  retracted  to  a  21  foot 
height  for  service  of  the  antenna. 
Hy-Gain  manufactures  a  complete  line  of 
Crank-Up  towers  from  33  to  70  feet. 
Write  for  complete  details  today, 


Hy-Gain 
Diamond  Web 
Bracing  for  the 
ultimate  In 
structural 
strength. 


v 


TELEX  COMMUNICATIONS.  INC. 

HvTfi  Sfl  tat  «■  tf  Mat*  cHl«H*i\43B»ai  fltrvn.  Hhhm 
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In  Profile:  Dick  Bash  KL7IHP 

the  father  of  The  Final  Exam  speaks  out 


Dick  Bash  KL7IHP  has 
created  a  furor  by  publish- 
ing FCC  test  questions,  ver- 
batim, in  a  series  of  contro- 
versial license  manuals 
called  The  Final  Exam.  Indi- 
vidual manuals  exist  for  the 
Advanced,  General,  and  Ex- 
tra class  tests  and  will  be 
released  soon  for  the  Nov- 
ice class  test.  Controversy 
has  arisen  because  many 
hams  fee!  that  these  man- 
uals are  nothing  more  than 
elaborate  cheat  sheets  and, 
as  such,  should  be  sup- 
pressed. The  following  pro- 
file is  drawn  from  an  inter- 
view I  conducted  with  Dick 
Bash  at  the  1980  Dayton 
Hamvention. 


44  KA  orality?  Man,  who 
I  ▼  I  arn  I  to  judge  mo- 
rality? Who  can  address 
moral  issues  in  these  chang- 
ing times?  Legality?  Now 
that's  something  else,  alto- 
gether." 

As  he  speaks,  the  intensi- 
ty in  Dick  Bash's  steel-blue 
eyes  is  meant  to  telegraph 
the  high  seriousness  of  his 
positions  on  various  issues. 
But  whether  discoursing  on 
the  controversial  nature  of 


his  license  manuals  or  on 
his  vision  of  the  future  of 
the  ham  radio  hobby,  he  ex- 
udes the  smooth  confi- 
dence that's  so  often  pres- 
ent in  the  laid-back,  sunny 
California  personality. 

"The  FCC  won't  mess 
with  me.  I've  got  some  high- 
priced  legal  talent  in  San 
Francisco  ready  and  wait- 
ing to  take  them  on.  They 
haven't  got  a  case,  and  they 
know  it-  A  thing  called  the 
Freedom  of  Information 
Act  is  involved." 

The  format  for  the  con- 
trove  r  s  i  a  I  manuals  is 
straightforward.  Actual  test 
questions  and  multiple- 
choice  answers  are  repro- 
duced exactly  as  they  ap- 
pear on  the  official  govern- 
ment tests.  Bash  suggests  in 
the  General  class  guide  that 
some  outside  reading  be 
done  to  supplement  his  in- 
formation. In  the  Advanced 
class  guide,  however,  he  in- 
dicates that  simple  memori- 
zation of  his  material  will 
be  sufficient  preparation  to 
allow  one  to  pass  the  test. 

Bash  solicits  the  test 
questions  appearing  on  the 
FCC  exams  from  coopera- 
tive hams  who  have  recent- 


ly taken  the  tests. 

"Every  day,  I  go  down  to 
the  examining  station, 
stand  outside  the  door,  and 
wait  for  them  to  come  out: 
all  the  young  kids  and  old- 
timers  who  have  failed  the 
Advanced  class  test  three 
and  four  times,  I  say,  'Hi 
buddy.  Did  you  pass?'  Most 
say  no."  (I  have  it  from 
Commission  insiders  that 
the  failure  rate  on  the  Ad- 
vanced test  is  a  whopping 
69%  J 

"When  they  tell  me  they 
have  failed,  I  say,  'Well, 
maybe  you  should  have 
used  my  book.'  Then  I  ask 
them  if  they  remember  any 
of  the  questions.  Usually 
they  can  come  up  with  one 
or  two- 

"I  also  get  lots  of  ques- 
tions in  the  mail  from  guys 
who  have  heard  of  me  and 
are  fed  up  with  the  BS  way 
the  FCC  writes  its  exams. 
It's  as  simple  as  that." 

Bash  maintains  that  test 
aids  similar  to  his  are 
available  for  many  other 
federally- administered 
tests  where  licensing  is  in- 
volved, His  examples  in- 
clude FCC  commercial  ra- 
dio exams  and  the  certifica- 


tion tests  the  FAA  periodi- 
cally requires  of  pilots,  He 
is  upset  that  the  ham  radio 
establishment  has  not  been 
more  receptive  of  his  ef- 
forts at  making  its  own  tests 
easier  to  pass. 

More  than  altruism  is  in- 
volved. What  began  as  a 
ten-meter,  self-help  net  for 
San  Francisco-area  General 
class  hams  trying  to  up- 
grade to  Advanced  has  be- 
come a  full-time  business 
for  Dick  Bash.  He  estimates 
that  approximately  8,000 
copies  of  his  books  have 
been  sold  during  the  past 
four  months.  Most  of  the 
substantial  inventory  in  his 
booth  at  the  Dayton  Ham- 
vention  was  depleted  by 
the  close  of  business  on 
Sunday  afternoon.  He 
seems  to  have  an  enthusias- 
tic market  for  his  product, 

"I'll  tell  you  something 
else.  Today's  ham  is  not  an 
engineer,  he's  an  appliance 
operator.  And  there  is  not  a 
damn  thing  wrong  with 
that.  How  many  Kenwood, 
Yaesu,  and  Ten-Tec  rigs  do 
you  think  are  on  the  air? 
Lots,  that's  how  many. 
These  guys  just  want  to  get 
on  and  shoot  the  bull.  So 


40     73  Magazine  *  September  1980 


< 


why  not  let  them?  Why 
make  such  a  damn  game  of 
it?" 

Bash,  a  TS-820S  own- 
er/operator, feels  that  cur- 
rent FCC  amateur  tests 
favor  technically-oriented 
hams  — many  of  whom  are 
professionally  involved 
with  the  electronics  in- 
dustry—at the  expense  of 
socially-motivated  hams. 
This  perception  provides 
the  rationale  for  the  pub- 
lishing of  his  test  guides. 
Bash  suggests  that  anyone 
who  questions  this  premise 
read  Part  97.1,  Subpart 
A  — General,  Basis  and  Pur- 
pose, He  feels  that  this  sec- 
tion indicates  that,  official- 
ly, the  social  aspects  of  the 
hobby  are  at  least  on  an 
equal  footing  with  techno- 
logical aspects. 

In  Bash's  opinion,  the  sit- 
uation is  compounded  by 
the  fact  that  the  ARRL  has 
abandoned  the  Novice.  He 
also  feels  that  much  of  the 
ham  media  [Q$T,  73,  and 
Ham  Radio  Magazine)  has 
nothing  at  all  to  offer  the 
beginner.  Further,  he  will 
tell  you  that  the  East  Coast 
Establishment  soon  will 
sound  the  death  knell  of 
ham  radio  if  allowed  to 
continue  its  domination  of 
the  hobby. 

"But  you  know  what? 
Ham  radio  is  alive  and  well 
on  the  West  Coast.  You 
guys  from  back  east  ought 
to  come  out  to  the  real 
world  sometime  and  see 
what  has  been  happening." 

Like  most  California  true 
believers,  his  faith  in  the 
"west  is  best"  ethic  is 
strong.  And,  believing  the 
sweep  of  trends  in  America 
to  be  a  west-to-east  phe- 
nomenon, he  places  himself 
in  the  vanguard  of  a  new 
ham  movement. 


// 1  / 


I'm  gonna  have  five 
thousand  new  Novices  on 
the  air  next  year  alone. 
They  are  all  going  to  use  my 
Novice  guide  to  get  their 
tickets  and  they're  all  going 
to  pass  the  test  on  the  first 
try/' 


Whether  or  not  one  feels 
that  the  declining  ranks  of 
US  amateurs  would  benefit 
from  5,000  new  recruits 
next  year,  the  prospect  of 
the  instant  existence  of 
5,000  new,  Bash-prepared 
amateurs  is  an  interesting 
one  to  speculate  upon. 
Would  today's  already 
crowded  bands  plunge  into 
chaos?  Would  the  declining 
domestic  ham  industry  re- 
ceive the  shot-in-the-arm  it 
sorely  needs?  Would  there 
be  any  impact  at  all?  The 
debate  is  raging  among 
those  familiar  with  Dick 
Bash. 

Bash  does  allow  that 
an  operator  must  know 
enough  theory  to  run  his 
station  in  a  legal  manner, 
within  qualitatively  accept- 
able limits:  no  out-of-band 
operation,  no  splatter,  etc. 
To  him,  expecting  more 
than  this  is  unnecessary  and 
unfair. 

Bash  perceives  the  ranks 
of  amateur  operators  with  a 
simple  dualism.  Old/young, 
east/west,  have/have  not, 
The  lack  of  cooperation 
and  communication  which 
he  feels  exists  within  the 
amateur  fraternity  has  re- 
sulted from  the  unwilling- 
ness of  the  privileged  class 
of  operators  to  share  their 
bands  and  privileges  with 
others:  an  "I've  got  mine, 
you  get  yours"  situation, 
where  maintaining  the  sta- 
tus quo  is  the  rule.  For  Bash, 
the  end  result  is  the  loss  of 
new  talent  and  stagnation 
of  the  hobby.  He  feels  that 
eventually  his  manuals  may 
rectify  this  inequity  and,  for 
that  reason,  are  threatening 
to  a  great  many  old  guard 
operators, 

A  Jerry  Brown  liberal,  he 
often  seems  to  be  subject 
to  the  same  confusion  of 
goals  and  vagueness  of  pur- 
pose that  appeared  to 
plague  his  governor's  presi- 
dential election  campaign. 
Though  his  social  theory 
may  be  simplistic  and  his 
solutions  short-term,  he  has 
begun  to  have  an  impact  on 
amateur    licensing    proce- 


dures as  well  as  on  the  hob- 
by itself.  And,  like  the  gov- 
ernor he  admires,  he  has  ac- 
crued his  share  of  detec- 
tors. 

His  relationship  with  the 
ARRL  is,  predictably, 
stormy.  To  him,  it  repre- 
sents everything  that  is 
wrong  with  ham  radio  to- 
day. By  refusing  to  run  an 
ad  for  his  manuals  in  its 
monthly  journal,  QSTt  the 
League  has  given  Bash  a 
slap  in  the  face  that  he  finds 
particularly  infuriating. 

The  federal  government 
does  not  get  very  high 
marks  from  Dick  Bash  eith- 
er. He  feels  that  it  has  failed 
in  its  responsibility  to  over- 
see the  ham  licensing  pro- 
cedure and  has  buried  its 
sense  of  purpose  in  the  bu- 
reaucratic quagmire  known 
as  Washington  DC,  Rather 
than  encourage  the  devel- 
opment of  the  hobby,  he 
feels  that  the  government 
has  inhibited  development 
by  placing  obstructions  in 
the  path  of  people  trying  to 
upgrade.  These  obstruc- 
tions take  the  form  of  li- 
censing tests  which  feature 


needlessly  vague  questions 
on  esoteric  subjects,  all 
cleverly  phrased  to  trick  the 
reader  into  answering  incor- 
rectly. 

Recently,  Bash  has  as- 
serted that  the  Personal  Ra- 
dio Division  of  the  FCC  has 
been  exerting  pressure  on 
those  magazines  which  do 
advertise  and  sell  his  man- 
uals. The  pressure,  he 
claims,  comes  in  the  form 
of  threats  of  lack  of  Com- 
mission cooperation  with 
the  ham  media.  His  asser- 
tion, while  startling,  is  true. 
One  national  magazine, 
regularly  advertising  and 
selling  his  books,  has 
ceased  doing  so  for  the  rea- 
son he  cites.  This  probably 
indicates  that  the  FCC  has 
either  recognized  the  legali- 
ty of  what  Bash  has  been 
doing  or  has  given  up  hope 
of  prosecuting  him  in  the 
anti-regulatory  atmosphere 
existing  in  Washington  to- 
day. In  either  case,  the 
FCCs  use  of  coercion  is  a 
questionable  (but  not  un- 
heard of)  tactic  for  a  federal 
agency  to  employ. 

The  issue  of  Dick  Bash's 


Dick  Bash  KL7IHP.  (Photo  by  Frank  Novae.) 
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Gcrmaniown 
Amateur 
Supply, 
Inc. 

MEMPHIS,  TENNESSEE 


NO  MONK€V  8USINCSS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

IN  TENNESSEE,  CALL  907 -452 '4276 

MONO  A  Y~SA  TURDA  Y  3:30-5:30 

FOR  YQUB  SPECIAL. 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


manuals  goes  beyond  what 
is  merely  !egal  or  illegal, 
moral  or  immoral,  Dick 
Bash's  manuals  are  a  re- 
sponse to  a  malaise  existing 
within  ham  radio  today 
While  it  is  unrealistic  to  as- 
sume that  the  hobby  will 
greatly  benefit  from  an  in- 
flux of  non-technical  opera- 
tors, it  would  seem  that  an 
examination  may  be  called 
for  of  just  what  qualities  an 
amateur  operator  should 
embody 

If  there  is  a  place  within 
ham  radio  for  rag  c hewers, 
bull  throwers,  and  social 
butterflies,  then  maybe  cur- 
rent licensing  tests  with 
their  emphasis  on  things 
technical  are  not  valid  indi- 
cators of  the  ability  to  use 
the  ham  bands  effectively. 
If  there  is  no  place  within 
our  hobby  tor  these  people, 
then  possibly  Part  97.1,  as  it 
applies  to  the  basis  and  pur- 
pose of  the  hobby,  should 
be  revised.  As  Bash  points 
out,  the  ability  to  run  the  dB 


calculation  does  not  mean 
one  is  able  to  enhance  inter- 
national goodwill, 

Dick  Bash  and  his  man- 
uals will  not  go  away  In 
fact,  he  intends  to  step  up 
his  publishing  activities 
with  more  frequent  updates 
of  his  entire  line  of  manuals 
to  coincide  with  changing 
FCC  exams.  In  addition,  he 
is  planning  a  series  of  li- 
censing seminars  around 
the  country  using  his  man- 
uals. He  guarantees  a  95% 
passing  rate  for  seminar  at- 
tendees, the  first  time 
around 

It  is  obvious  that  a  head- 
in-the-sand  approach  to 
dealing  with  him  is  not  real- 
istic. While  national  maga- 
zines may  choose  to  ignore 
him  and  the  federal  govern- 
ment may  try  to  subvert 
him,  his  manuals  continue 
to  sell  briskly.  There  is  a  rea- 
son for  this,  and  concerned 
hams,  old  and  young,  east 
and  west,  should  start  won- 
dermg  why  ■ 


INSTRUMENTS  YOU  CAN  COUNT  ON. 

•  41/2  DIGIT  MULTIMETER/THERMOMETER 

•  FREQUENCY  COUNTERS  TO  1 .3  GHz 

•  PRECISION  DIGITAL  THERMOMETER 

•  CAPACITANCE  METER 


■  ■ 


(004 


orroiLfCTW0*tct.  mc 


FOR  ORDERS,  INFORMATION  OR  A  CATALOG  WRITE  OR  PHONE 

FROM  FLORIDA  PHONE  (305)  771-2050/771-2051 


800-327-5912 


Optoelectronics    inc 

5821  N.E.  14  AVE.  FT  LAUDERDALE,  FL  33334 
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DOUBLE  YOUR  PLEASURE 


Versatility  Plus  . . . 

Work  Both  2  and  %  Meters 
With  Yaesu's  New  FT-720R 


The  FT-720R  series  is  a  compact  VHF/UHF  mobile  transceiver  that  harnesses  the  incredible  power 
of  the  microprocessor  to  bring  you  top-operating  flexibility,  Start  with  the  FT-72GR  Control  Head,  then 
add  either  the  10  watt  FT-720RU  440  MHz  or  25  watt  FT-720RVH  2  meter  RF  Deck.  You  can  damp 
the  Control  and  RF  Deck  together  or  use  an  optional  remote  cable  to  hide  the  RF  Deck. 

The  best  news  is  still  to  come!  By  using  the  optional  8-72  Switching  Box  and  two  remote  cables,  you 
can  use  a  single  Control  Head  for  operation  with  both  the  440  MHz  and  2  meter  decks,  giving  you  a 
high-performance  two  band  FM  station  for  your  car  or  home.  Compare  the  features  below,  then  ask 
your  dealer  for  a  demonstration  of  the  fabulous  FT-720R  series.  .  .  another  winner  from  the 
performance  leader .  .  .  Yaesu. 
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That  Mysterious  Mode:  10  FM 

an  examination  of  propagation  phenomena 


As  a  10-rneter  aficiona- 
do I've  spent  most  of 
my  operating  time  during 
the  last  few  years  on  the  FM 
portion  of  that  band,  which 
lies  between  29.5  and  297 
MHz.  Use  of  the  FM  mode 
(narrowband,  ±5  kHz  de- 
viation) is  allowed  above  29 
MHz,  just  as  on  the  VHF 
and  UHF  bands.  The  mix  of 
long-distance  propagation 
together  with  FM-receiving 
characteristics  is  most  inter- 
esting, and  one  hears  ef- 
fects not  noticed  during 
either  HF-SSB  or  VHF-FM 
operation. 

The    propagation    anom- 
alies which  I've  noticed  can 


M 


be  divided  roughly  into 
three  types. 

Type  /.  Discovering  that 
two  different  10-meter  FM 
QSOs  can  be  heard  on  the 
same  frequency  at  the  same 
time  by  switching  the  re^ 
ceiver  from  a  vertical  to  a 
horizontal  antenna.  The 
band  is  "open'  when  this 
occurs. 

Type  II.  A  strong  FM  sig- 
nal is  received  which,  when 
unmodulated,  is  typically 
at  full-quieting.  During 
modulation  it  becomes  al- 
most unintelligible,  sound- 
ing like  an  SSB  signal  re- 
ceived on  an  AM  receiver 
(no  bfo).  On  the  air,  this  ef- 
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Fig.  7.  (a)  AM  and  (bj  FM  modulation  spectra.  Carrier  is 
shown  at  fQ  in  all  cases. 


feet  is  referred  to  common- 
ly as  "phase  distortion/'  It 
often  happens  just  before 
the  band  is  about  to  shift  or 
close,  and  is  accompanied 
by  deep  QSB.  The  lower 
audio  frequencies  seem  to 
be  the  most  distorted. 

Type  l\F  A  weak  FM  sig- 
nal is  received  which  shows 
a  fair  degree  of  quieting 
when  unmodulated.  In  this 
case,  modulation  also  dis- 
torts the  signal  but  not  at  all 
like  Type  II.  Instead,  the 
audio  quality  becomes 
completely  "fuzzed-up" 
during  modulation  to  the 
point  of  being  unreadable. 
At  the  same  time,  the  de- 
gree of  quieting  goes  to 
zero  and  the  receiver's 
squelch  may  chop  up  the 
signal,  This  type  of  signal 
distortion  seems  to  be 
associated  with  "backscat- 
ter"  propagation  condi- 
tions. 

Some  Detective  Work 

As  an  aid  to  observing 
what  was  happening  during 
these  conditions,  two  differ- 
ent meters  were  installed  in 
the  receiver's  FM  i-f  strip. 
The  first  one  acts  as  a  signal 
strength  indicator,  showing 
how  much  signal  energy  is 
present    in    the    receiver's 


bandpass  by  reading  first- 
limiter  current.  It  is 
analogous  to  an  5-meter 
and  then  some.  The  second 
meter  shows  the  degree  of 
quieting  on  a  signal  by 
sampling  the  amount  of 
"supersonic"  noise  on  it. 
This  supersonic  noise  ener- 
gy is  found  above  the  usual 
communications  audio 
range  (about  6  kHz  and  up) 
where  audio  energy  does 
not  normally  lie.  This  noise 
spectrum  also  is  used  to  ac- 
tivate the  noise-operated 
squelch  circuits  found  in 
most  FM  receivers. 

Now,  from  VHF-FM  expe- 
rience you  might  reason- 
ably expect  that  the  signal 
strength  and  quieting  in- 
dications would  correlate 
at  all  times,  i.e.,  a  strong  sig- 
nal should  display  a  large 
degree  of  quieting,  but  this 
is  not  always  so  on  10 
meters,  as  we'll  see.  In  fact, 
let's  see  just  what  the 
meters  tell  us  under  Type  I, 
II,  and  IH  conditions. 

With  Type  I  conditions, 
we  see  relatively  equal 
signal  strengths  from  the 
two  different  signals  but  on- 
ly a  fair  amount  of  quieting 
on  them.  Under  Type  II  con- 
ditions, signal  strength  and 
quieting  are  good  on  the  un- 
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modulated  signal,  but  with 
modulation  signal  strength 
drops  sharply  in  step  with 
the  modulation;  quieting  re- 
mains adequate,  Type  III 
signals  produce  the  oppo- 
site effect:  Signal  strength 
holds  steady  with  modula- 
tion (as  it  normally  should) 
but  the  quieting  falls  to 
zero  on  modulation  peaks, 
letting  noise  bursts  through. 
In  other  words,  a  great  deal 
of  supersonic  energy  is  be- 
ing generated  during  mod- 
ulation and  is  responsible 
for  causing  the  noise- 
operated  squelch  to  drop. 

Amplitude  vs.  Frequency 
Modulation 

At  this  point,  it  would  be 
useful  to  review  briefly  the 
difference  between  ampli- 
tude- and  frequency-mod- 
ulated signals.  Fig.  1(a) 
shows  the  frequency  spec- 
tra for  three  cases  of  an  AM 
signal:  with  no  modulation, 
with  low-frequency  mod- 
ulation, and  with  high-fre- 
quency modulation.  Note 
that  with  AM  there  is  al- 
ways only  one  set  of  side- 
bands, that  the  sidebands 
move  further  away  from  the 
carrier  for  higher  audio- 
modulating  frequencies 
(bandwidth  increases),  and 
that  the  carrier  level  stays 
constant  during  modula- 
tion, 

By  contrast,  the  narrow- 
band (±5-kHz  deviation) 
FM  case  is  shown  in  Fig, 
1(b),  using  the  same  audio 
modulation  frequencies  as 
before.  Notice  that  the 
lower  audio-modulation 
frequency  produces  numer- 
ous, closely-spaced  side- 
bands, whereas  only  one  set 
is  found  for  the  higher 
audio  frequency.  Also,  the 
bandwidth  of  the  FM  signal 
does  not  vary  with  modulat- 
ing frequency  and  the  car- 
rier amplitude  drops  during 
modulation. 

This  carrier  energy  is  not 
lost  however,  as  it  reap- 
pears in  the  FM  sidebands, 
Le,P  the  average  power  level 
of  an  FM  signal  remains 
constant  during  modula- 
tion. This  is  not  so  with  AM, 


where  the  modulator  must 
supply  additional  power 
during  modulation  — up  to 
50%  of  the  carrier  power 
level,  Typical  bandwidths 
using  speech  modulation  (3 
kHz  maximum  audio  fre- 
quency) are  6  kHz  for  AM 
and  about  13,6  kHz  for  FM, 

You  may  wonder  why  the 
bandwidth  of  a  ±  5-kHz  FM 
signal  is  not  just  10  kHz,  It  is 
because  there  are  addi- 
tional, lower  amplitude 
sidebands  accompanying 
an  FM  signal.  For  narrow- 
band FM,  the  second  set  of 
sidebands  might  have  only 
about  13%  of  the  total 
signal  energy,  While  these 
sidebands  must  be  passed 
by  the  receiver  for  correct 
demodulation,  in  the  inter- 
ests of  clarity  we  will  ignore 
the  extra  sidebands  for  our 
discussions, 

One  of  the  most  attrac- 
tive properties  of  FM  is,  of 
course,  its  noise-reducing 
capabilities.  As  usual,  how- 
ever, there  is  a  price  to  be 
paid  for  this  advantage: 
FM's  performance  at  very 
low  signal  levels  is  inferior 
to  AM  and  SSB.  As  can  be 
seen  in  Fig.  2,  at  low  carrier- 
to-noise  ratios  (CNR),  under 
9  dB,  the  AM  signal-to-noise 
ratio  (SNR)  is  better  than 
with  FM,  At  these  low 
levels,  the  FM  signal  sup- 
pression effect  occurs,  i.e., 
the  FM  signal's  modula- 
tion becomes  increasingly 
swamped  by  noise  and 
finally  abruptly  disappears. 
On  the  other  hand,  at  great- 
er CNRs  (above  9  dB),  FM 
begins  to  show  its  superior 
SNR  qualities,  and  at  12 
dB  of  CNR,  the  threshold 
of  full  improvement  is 
reached,  beyond  which  the 
FM  signal  will  have  an  SNR 
of  about  10  dB  better  than 
an  equal-strength  AM  sig- 
nal Greater  FM  deviation 
ratios  will  yield  more  star- 
tling improvements,  e,g<, 
broadcast  FM  uses  ±75 
kHz  of  deviation  which  can 
provide  an  ultimate  SNR  of 
around  75  dB! 

Receivers 

Next,  take  a  quick  look  at 
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Fig,  2,  Signat-to-noise  ratio  improvement  in  FM  systems. 
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Fig.  3.  Comparison  of  AM  and  FM  receiver  i-f  strip  design. 


the  typical  AM  and  FM  i-f 
strips  shown  in  Fig.  3,  Aside 
from  using  a  different 
detector,  the  FM  receiver 
also  has  a  limiter  whose 
function  is  to  remove  any 
amplitude  variations  (in- 
cluding amplitude  modula- 
tion) from  the  incoming  sig- 
nal, leaving  only  the  fre- 
quency variations  for  the 
FM  detector  to  demod- 
ulate.  Since  most  QRN    is 


amplitude  in  nature,  static 
can  be  reduced  markedly 
when  using  FM. 

What  about  the  situation 
where  two  different  FM  sig- 
nals occupy  the  same  fre- 
quency simultaneously  (co- 
channel  QRM)?  Well,  just 
as  when  two  AM  signals  sit 
on  top  of  one  another  and 
interfere,  the  FM  carriers 
and    sidebands    also    wil 
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Fig.  5,  Multi-path  distortion  effects. 


beat  together,  producing 
heterodynes.  But  the  FM  re- 
ceiver's limiter  stage(s)  will 
tend  to  remove  these  inter- 
ference beatsr  as  they  are 
amplitude  modulated,  thus 
leaving  only  the  stronger 
FM  signal  to  be  detected, 
This  is  known  as  the  FM 
"capture  effect"  — one  sig- 
nal need  be  only  a  few  dB 
stronger  than  the  other  to 
capture  the  FM  receiver 
and  produce  an  interfer- 
ence-free output.  The  min- 
imum difference  (in  dB)  in 
signal  strength  between 
two  co-channel  signals 
which  completely  sup- 
presses the  weaker  one  is 


called  the  capture  ratio. 

We  now  can  begin  to  ex- 
plain the  Type  I  effect:  Ob- 
viously, one  signal  needed 
to  be  only  a  few  dB  stronger 
than  the  other  in  its  respec- 
tive antenna  to  capture  the 
appropriate  receiver.  Some 
interference  from  higher- 
order  beats  still  will  remain 
in  the  supersonic  region, 
causing  the  quieting  meter 
to  act  up  a  bit,  as  noted 
Why  the  two  antennas 
heard  different  signals  still 
must  be  explained. 

Propagation  Primer 

We  now  can  leave  the  re- 
ceivers behind  us  and  begin 


to  look  at  some  typical  HF 
propagation  mechanisms. 
Of  course,  we're  all  familiar 
with  the  usual  skip  propaga- 
tion modes  on  HF,  i.e.,  sig- 
nal reflection  from  various 
ionospheric  layers  such  as 
the  F1  and  F2  (longer  skip 
distance,  multihops)  and 
the  E  layer  (shorter  skip  dis- 
tance, sporadic-E). 

Most  of  us  are  willing  to 
accept  the  reason  for 
fading  on  skip  signals  as  be- 
ing a  temporary  loss  of 
reflective  properties  in  the 
ionosphere,  but  this  is  not 
quite  accurate.  Actually, 
the  ionospheric  layers  are 
not  just  single,  mirror-like 
reflectors  but  are  each 
composed  of  many  closely- 
spaced  sublayers  whose 
relative  and  absolute 
heights  are  constantly  shift- 
ing in  a  random  manner. 
Any  one  signal,  therefore, 
often  will  be  reflected  from 
two  or  more  sub-layers  at 
the  same  time.  Since  reflec- 
tion from  slightly  higher 
sub-layers  results  in  a  slight- 
ly longer  path  from  trans- 
mitter to  receiver,  both 
direct  and  delayed  signals 
will  arrive  at  the  receiving 
antenna— see  Fig.  4.  This  is 
known  as  multi-path  propa- 
gation. 

Now,  if  the  delayed  sig- 
nal's path  is  just  one-half 
wavelength  (or  odd  mul- 
tiple thereof)  longer  than 
the  direct  signal's  path,  the 
two  signals  will  arrive  at  the 
receiving  antenna  180  out 
of  phase  (this  corresponds 
to  a  half-wavelength)  and 
will  cancel  each  other  out, 
thus  producing  a  down- 
fade.  Moments  later,  as  the 
reflecting  sub-layers  shift  to 
different  relative  heights, 
the  path  length  difference 
might  become  one  whole 
wavelength  or  a  multiple 
thereof;  the  two  signals 
then  would  arrive  in  phase 
(0°  phase  shift)  producing  a 
fade-up,  It  is  this  constantly 
changing  behavior  of  the 
ionosphere  which  produces 
most  short-term  HF  fading. 
On  10  meters  for  exam- 
ple, one  half  wavelength 
amounts  to  only  15  feet  — 


peanuts,  when  compared  to 
a  3000-mile  trip  through  the 
ionosphere  — so  QSB  is  not 
a  surprising  phenomenon. 
Experiments  have  shown 
that  in  most  cases  of  selec- 
tive fading  only  two  propa- 
gation paths  are  involved, 
the  direct  and  the  delayed, 
both  having  similar 
strengths. 

In  addition  to  reflecting 
signals,  the  ionosphere  also 
plays  tricks  with  a  signal's 
polarization,  rotating  it  in  a 
random  fashion.  It  matters 
not  what  polarization  sense 
the  transmitted  wave  has 
during  skip  propagation,  as 
it  may  arrive  at  a  distant 
location  with  any  polariza- 
tion—vertical, horizontal, 
or  any  angle  in  between, 
and  will  change  from  mo- 
ment to  moment.  Some  HF 
fading  is  due  to  the  arriving 
signal's  polarization  not 
matching  that  of  the  re- 
ceiving antenna.  Further,  I 
would  suspect  that  there 
are  differences  in  polariza- 
tion between  the  direct  and 
delayed  signals,  producing 
circular  and  even  elliptical 
polarization-  Polarization 
shifts  do  not  ordinarily  take 
place  during  ground-wave 
propagation;  in  this  case, 
therefore,  transmitting  and 
receiving  antenna  polariza- 
tion should  be  matched  or 
up  to  20-dB  cross-polariza- 
tion loss  may  result.  No 
such  consistent  penalty  re- 
sults from  sky-wave  con- 
tacts. 

Returning  to  our  Type  I 
observation,  the  two  differ- 
ent signals  that  we  heard 
must  have  arrived  with  pre- 
dominantly different  polar- 
izations; one  mostly  ver- 
tical, producing  the  strong- 
est output  from  the  vertical 
antenna,  and  the  other 
mostly  horizontal,  produc- 
ing the  strongest  output 
from  the  horizontal  anten- 
na. Because  cross-polariza- 
tion losses  come  to  about 
20  dB,  the  signal  whose 
polarization  was  "wrong" 
in  a  particular  antenna 
would  be  attenuated  more 
than  enough  to  exceed  the 
FM  capture  ratio  and  thus 
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be  suppressed. 

Current  communications 
satellites  use  the  same  tech- 
nique, running  two  separate 
channels  on  the  same  fre- 
quency by  using  horizontal 
polarization  for  one  and 
vertical  for  the  other.  The 
video  channels  are  fre- 
quency-modulated to  take 
full  advantage  of  the  FM 
capture  effect  and  superior 
SNR,  and  achieve  very  high 
co-channel  isolation  I  think 
that  Major  Armstrong 
would  have  been  pleased!1 

A  logical  question  at  this 
point  might  be:  Wouldn't 
the  direct  and  delayed  sig- 
nals interfere  with  one 
another  just  as  two  differ- 
ent co- channel  signals 
would?  Yes,  because  the  de- 
layed signal's  modulation  is 
no  longer  identical  to  the 
direct  signal's  — its  modula- 
tion lags  behind  due  to  the 
extra  time  delay.  It's  just 
like  one  word  of  a  sentence 
which,  when  shouted  into 
an  echo  canyon,  comes 
back  just  in  time  to  inter- 
fere  with  the  next  word  of 
the  {direct)  sentence,  This  is 
an  important  multi-path 
propagation  effect  which 
can  produce  great  amounts 
of  signal  distortion  in  addi- 
tion to  signal  fading. 

Up  to  now,  our  explana- 
tion of  propagation  and 
fading  has  assumed  a  signal 
of  only  one  discrete  fre- 
quency, i,e>,  a  carrier  of 
zero  bandwidth.  However, 
modulated  signals  also 
have  sidebands  whose  fre- 
quencies [and  wavelengths) 
are  different  from  the  car- 
rier. Because  these  side- 
bands are  of  slightly  larger 
and  smaller  wavelengths, 
they  will  not  all  fade  simul- 
taneously due  to  half-wave- 
length (180°  phase  shift) 
cancellation  effects.  For  ex- 
ample, the  path  difference 
might  be  such  that  only  the 
carrier  fades,  leaving  the 
upper  and  lower  sidebands 
relatively  intact.  This 
would,  of  course,  distort  a 
signal  severely.  An  AM  sig- 
nal, for  example,  would  be 
unintelligible  if  its  carrier 
faded,  sounding  like  an  SSB 


signal  received  on  an  AM 
receiver.  Since  the  side- 
bands lie  very  close  to  the 
carrier  frequency,  percent- 
age-wise, only  very  small 
shifts  in  the  ionosphere  (on 
the  order  of  inches)  are  nec- 
essary for  cancellation  to 
take  place.  This  so-called 
"selective  fading"  literally 
punches  holes  in  the  propa- 
gated rf  spectrum  of  a  sig- 
nal, selectively  eliminating 
certain  portions  of  it 

SSB's  superiority  over 
AM  is  due  in  part  to  the  fact 
that  it  has  no  carrier  or 
other  sideband  to  fade  out; 
the  SSB  receiver  provides  a 
steady,  fade-proof  carrier 
(the  bfo)  for  demodulation 

Fig,  5  depicts  another 
possible  case  of  selective 
fading.  Here,  the  spectrum 
is  attenuated  in  the  vicinity 
of  the  lower  sideband  An 
AM  signal  would  be  quite 
receivable  with  its  lower 
sideband  missing;  indeed, 
some  AM  stations  transmit 
the  carrier  with  only  one 
sideband  to  save  spectrum 
space.  By  way  of  contrast, 
an  FM  signal  is  shown  under 
the  same  conditions  of 
selective  fading,  using  both 
low*  and  high-frequency 
audio  modulation 

It  is  clear  that  the  lower 
audio  frequencies,  which 
produce  many  more  FM 
sidebands,  are  much  more 
susceptible  to  selective 
fading  since  almost  all  of 
the  FM  signal's  low-fre- 
quency, lower  sidebands 
have  been  lost  Unlike  AM. 
both  sidebands  must  be 
present  for  distortion-free 
FM  demodulation  The  FM 
signal  with  higher  fre- 
quency audio  modulation 
would  come  through  rela- 
tively unscathed  since  it 
has  only  one  set  of 
sidebands.  This,  then,  ex- 
plains why  the  lower  audio 
frequencies  were  more  dis- 
torted during  Type  II  con- 
ditions. 

Selective  fading  also 
shows  us  why  our  5-meter 
indications  dropped  during 
modulation  When  a  carrier 
is  frequency  modulated, 
energy  disappears  from  the 
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Fig.  6.  Backscatter  propagation. 


carrier  but  shows  up  in  the 
sidebands,  keeping  the 
average  signal  power  con- 
stant, In  the  case  of  selec- 
tive fading,  some  of  the  car- 
rier energy  is  being  dis- 
tributed to  sidebands  which 
are  being  attenuated,  the 
received  signal  power  drops 
with  modulation,  and  the 
S-meter  kicks  downward, 
i.e.,  some  energy  "disap- 
pears" during  modulation. 

A  partial  analogy  can  be 
noted  when  an  over-de- 
viated FM  signal  is  received 
on  a  selective  FM  re- 
ceiver—the first  limiter  cur- 
rent  drops  during  modula- 
tion because  such  over-de- 
viation produces  extra 
energy-laden  sidebands  ly- 
ing outside  of  the  receiver's 
bandpass,  i.e.,  total  energy 
within  the  passband  is 
reduced  during  this  time. 

Quieting  is  maintained 
because  the  signal  is  still 
strong  enough  for  limiter 
saturation.  Better  limiting 
in  the  receiver  will  have  no 
effect  on  selective  distor- 
tion because  no  amount  of 
limiting  can  possibly  re- 
store the  missing  sidebands 
or  carrier. 

Well,  two  down  and  one 
to  go;  now  for  Type  III  T  he 


key  to  this  one  is  the  obser* 

vation  of  backscatter-type 
propagation  conditions. 
We've  all  heard  backscat- 
tered  SSB  signals  on  10 
meters.  Typically,  a  station 
beyond  ground-wave  range 
but  inside  the  minimum 
skip  distance  is  heard  weak 
and  fluttery  with  odd 
sounding  (hollow  or  echo- 
like) audio  quality, 

Fig,  6  shows  how  back- 
scatter  propagation  takes 
place  along  with  a  pulse 
sent  out  and  returned  to  a 
22-MHz  radar  set.  Notice 
how  that  clean,  rectangular 
pulse  came  back  ragged 
and  about  five  times  wider 
than  it  was  originally  This 
occurred  because  a  large 
area  of  ground  rescattered 
the  original,  point-source 
signal,  thereby  generating  a 
very  large  number  of  differ- 
ently delayed  signals  In 
other  words,  we  see  here  a 
terrible  case  of  multi-path 
distortion!  Any  additional 
ionosphere  multi-path 
propagation  will  only  com- 
pound the  effect. 

If  a  two-path  situation 
can  produce  the  atten- 
uation spectrum  of  Fig.  5, 
just  imagine  what  10  or  20 
paths  (as  with  backscatter) 
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would  do.  Fig.  7  shows  what 
the  spectrum  might  look 
like  under  such  conditions. 
While  an  SSB  signal  might 
get  through  due  to  its  nar- 
row bandwidth,  an  FM  sig- 
nal, being  much  wider, 
would  be  distorted  to  the 
point  of  uselessnes.  This  is 
exactly  what  we  hear  under 
Type  III  conditions. 

Once  again,  no  amount 
of  limiting  can  restore  the 
missing  parts  of  the  signal 
spectrum  although  certain 
other  improvements  can  be 
effected.  We  still  don't 
know  why  the  quieting 
went  to  zero  on  modula- 
tion, though,  so  we'll  have 
to  look  a  little  deeper  into 
the  theory  of  FM  multi-path 
distortion.2^3'* 

Spurious  Amplitude 
Modulation 

First  a  large  amount  of 
spurious  amplitude  mod- 
ulation—up to  100% 
—  may  be  impressed  on  the 
FM  signal  under  adverse 
multi-path  conditions.  This 
type  of  distortion  becomes 
progressively  worse  for 
larger  amounts  of  devia- 
tion,  more  numerous  propa- 
gation paths,  and/or  greater 
time  delays,  Here  is  where 
overall  receiver  perfor- 
mance can  help  — limiter 
characteristics  in  par- 
ticular. Adequate  receiver 
sensitivity  and  i-f  strip  gain 
will  ensure  that  the 
limiter(s)  will  always  have 
enough  signal  to  saturate, 
even  though  spurious 
amplitude  modulation  may 
drop  the  instantaneous  sig- 
nal amplitude  toward  zero. 
If  the  limiter  is  allowed  to 
drop  out  of  saturation  at 
these  points,  noise  bursts 
will  accompany  the  FM  sig- 
nal's modulation.   In  addi- 


tion to  high  gain,  the 
lirniter's  bandwidth  must  be 
wide  enough  to  respond  to 
(limit)  very  short-duration 
amplitude  fluctuations.  In 
commercial  broadcast  FM 
radios,  it  is  not  common  to 
see  a  1-MHz-wide  limiter 
following  an  i-f  strip  having 
only20G-kHz  bandwidth, 

Spurious  Frequency 
Modulation 

Second,  there  is  the  more 
difficult-to-cure  case  of 
spurious  frequency-modu- 
lated distortion.  Multi-path 
effects  cause  the  instan- 
taneous frequency  of  the 
received  signal  to  vary  spur- 
iously during  modulation, 
i.e„  the  distortion  is  itself 
frequency-modulated  in 
nature.  Here,  the  limiter 
can  have  no  effect  on  re- 
ducing the  distortion  be- 
cause it  can  eliminate  only 
amplitude  fluctuations, 
The  FM  detector  cannot,  of 
course,  distinguish  between 
the  desired  frequency  mod- 
ulation and  the  spurious, 
distortion-producing  fre- 
quency modulation,  and 
will  respond  to  both. 

As  a  result,  the  detector's 
audio  output  may  contain, 
along  with  the  desired  sig- 
nal, large  amounts  of  odd- 
order  harmonic  distortion, 
to  the  extent  of  completely 
obliterating  the  desired 
signal  — i.e.,  100%  distor- 
tion. The  spectrum  of  this 
harmonic  distortion  ex- 
tends through  and  beyond 
the  audio  range,  into  the 
supersonic  region.  Fig.  8  il- 
lustrates this  result. 

It's  now  evident  that  our 
quieting  meter  was  re- 
sponding to  these  higher- 
order  harmonics  in  the 
supersonic  region  during 
Type    III    conditions,    in- 


dicating the  relative 
amount  of  multi-path  dis- 
tortion on  the  signal, 
Theory  tells  us  that  this 
type  of  distortion  becomes 
much  worse  when  many  de- 
layed paths  are  present, 
which  is  just  what  back- 
scatter  consists  of.  Once 
again,  greater  deviation 
aggravates  the  problem  and 
higher  audio  frequencies 
contribute  more  to  distor- 
tion than  the  low  ones,  to 
the  point  where  the  spur- 
ious frequency  modula- 
tion's deviation  can  be 
twice  that  of  the  original, 
undistorted  signal 

For  Skeptics 

Lest  you  doubt  the  exis- 
tence of  multi-path  propa- 
gation, you  can  see  its  ef- 
fects in  other  ways,  too,  The 
traditional  ghosting  on  tele- 
vision screens  is  due  to 
multi-path  propagation  of 
ground  waves.  Small  path 
delays  produce  only  "fring- 
ing" effects  on  the  trailing 
edges  of  images.  Longer  de- 
lays will  shift  an  entire 
scene  or  place  a  vertical  bar 
in  the  middle  of  the  picture. 
Sometimes  the  video  may 
be  obliterated  completely 
by  multiple  ghosting  to  the 
point  where  picture  stabili- 
ty may  be  lost  as  the  arrival 
of  multiple  sync  pulses 
fools  the  receiver's  syn- 
chronization circuits.  And, 
of  course,  the  sound  chan- 
nel also  may  suffer  distor- 
tion, as  it  uses  ±25-kHz 
deviation  FM. 

While  it  is  not  so  easy  to 
determine  exactly  how  long 
the  time  delays  are  in  HF 
propagation  (experiments 
show  a  range  from  1  to  100 
microseconds),  you  can  do 
it  easily  for  TV  ghosting. 
Given  the  scanning  fre- 
quencies used  for  TV  (the 
horizontal  frequency  is 
15,750  Hz),  we  know  that  it 
takes  about  60  micro- 
seconds for  the  cathode  ray 
tube  to  "paint"  just  one  line 
from  left  to  right  on  the 
screen.  Since  the  radio 
waves  travel  at  about 
186,000  miles  per  second, 
you  can  figure  out  that  the 


duration  of  one  scanning 
line  would  allow  a  radio 
wave  to  travel  about  11 
miles,  If  you  see  a  vertical 
ghost  bar  about  halfway 
across  your  screen,  there- 
fore,  the  ghost  signal  was 
delayed  30  microseconds 
(60  microseconds  -5-2)  be- 
cause it  traveled  an  extra 
SVt  miles. 

If  you  have  an  FM  broad- 
cast radio  in  your  car, 
you've  probably  noticed 
periods  of  "fuzzed-up"  re- 
ception even  in  cities  where 
signal  strengths  are  high  but 
multi-path  effects  abound. 
Commercial  FM  broadcast 
uses  ±75-kHz  deviation, 
making  it  highly  vulnerable 
to  such  distortion,  On  near- 
by 2  meters,  where  devia- 
tion is  only  ±5  kHz,  you'll 
hear  lots  of  things  on  sig- 
nals but  not  much  multi- 
path  distortion  at  all  unless 
signals  are  very  weak.  Such 
weak  signals  are  often  sub- 
ject to  squelch  chopping, 
which  can  be  alleviated 
somewhat  by  backing  off 
from  the  mike,  In  this  case, 
the  multi-path  distortion  is 
generating  harmonic  distor- 
tion components  in  the 
supersonic  range,  which  the 
noise-operated  squelch  is 
mistaking  for  noise.  Re- 
ducing the  deviation  by 
speaking  more  softly  cuts 
down  on  these  distortion 
components,  as  our  theory 
predicts,  and  squelch  chop- 
ping is  reduced. 

Interesting  side-note: 
Simultaneous  observation 
of  amateur  FM  skip  signals 
on  10  and  6  meters  over  the 
same  paths  reveals  that  the 
6-meter  signals  are  consis- 
tently "cleaner"  with  fewer 
multi-path  effects.  I  would 
suspect  that  the  ionosphere 
looks  less  "rough"  (more 
specular)  for  the  reflection 
of  6-meter  signals  since 
their  wavelengths  are  only 
60%  of  the  size  of  10-meter 
signals. 

Some  Suggested  Cures 

Based  on  observations 
and  theoretical  considera- 
tions, certain  simple  tech- 
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niques  can  be  used  to  mini- 
mize the  extent  of  multi- 
path  distortion  on  FM 
signals, 

1)  Reduce  the  FM  trans- 
mitter's  low-frequency 
audio  response  since  the 
lows  are  much  more  prone 
to  distortion,  Recall  that 
the  lower  frequencies  pro- 
duced many  more  side- 
bands, rendering  such  a 
signal  more  susceptible  to 
spectral  distortion  caused 
by  multi-path  propagation. 

2)  Use  sufficient  pre- 
emphasis  in  the  speech 
amplifier  — about  6  dB  per 
octave  — to  suppress  the 
lows  and  boost  the  highs. 
This  ensures  that  the  har- 
monic distortion  arising 
from  the  lower  frequencies 
will  be  masked  and  covered 
by  the  boosted  higher  fre- 
quency speech  energy.  For 
example,  the  odd-order  har- 
monics of  500- Hz  energy 
would  lie  at  1.5  and  2.5  kHz, 
which  would  be  masked  by 
the  boosted  part  of  the 
speech  range  (see  Fig.  8). 

A  graphic  example  of  not 
following  this  advice  is  pro- 
vided by  a  certain  commer- 
cial IOmeter  FM  transceiv- 
er whose  transmit  audio  re- 
sponse is  notoriously  muf- 
fled (high  frequencies  too 
sharply  rolled  off).  When  re- 
ceived under  multi-path 
conditions,  the  harmonics 
from  the  predominant 
tower  audio  frequencies 
fall  right  into  the  upper  half 
of  the  audio  passband. 
Since  there  is  little  high  fre- 
quency speech  energy  to 
mask  this  distortion,  intelli- 
gibility is  severely  degrad- 
ed. 

3)  Roll  off  the  speech 
amplifier  frequency  re- 
sponse above  about  3  kHz. 
This  should  be  done  to  re- 
duce the  generation  of  the 
spurious  frequency  modu- 
lation mentioned  before.  It 
turns  out  that  this  un- 
wanted FM  component  can 
itself  have  a  deviation  of  up 
to  twice  that  of  the  original 
signal  when  sufficient  high 
frequency  audio  is  present 
in  the  signal  Ironically,  this 
effect    may    cause    more 


problems  on  a  h  sg  h- 
selectivity  FM  receiver  as 
the  excessive  spurious  de- 
viation would  place  extra, 
energy-robbing  FM  side- 
bands outside  of  the  nor- 
mal receiver  passband. 

4)  Reduce  deviation 
levels  to  decrease  the 
number  of  sidebands  and 
reduce  signal  bandwidth. 
By  concentrating  the  FM 
signal  into  a  smaller  band- 
width, the  effects  of  spec- 
trum "hole-punching"  are 
reduced,  resulting  in  less 
spurious  amplitude-  and 
frequency-modulated  dis- 
tortion. However,  reducing 
deviation  will  make  the  sig- 
nal sound  less  loud  at  the 
receiving  end  and  thus  de- 
grade SNR. 

Audio  clipping  could  be 
used  profitably  to  raise  the 
average  deviation  level, 
therefore,  even  though  the 
peak  (most  distortion-pro- 
ducing) deviation  has  been 
cut.  If  done  correctly,  the 
reduced-deviation,  audio- 
clipped  FM  signal  might 
sound  subjectively  as  loud 
as  before.  During  multi- 
path  conditions,  the 
benefits  of  a  reduction  in 
distortion  would  far  out- 
weigh the  small  loss  of  SNR. 
After  all,  what  is  the 
purpose  of  a  good  SNR 
when  the  signal  is  100%  dis- 
torted? A  deviation  ratio  of 
1.0  [±2.4-kHz  deviation) 
would  provide  a  signal 
bandwidth  of  6  kHz  (equal 
to  an  AM  signal)  and  sacri- 
fice only  about  6  dB  of 
SNR. 

On  a  casual  basis,  when 
operating  under  difficult 
multi-path  conditions  using 
FM,  try  backing  off  from 
the  mike  to  reduce  devia- 
tion and,  consequently,  dis- 
tortion. I  know  this  certain- 
ty goes  against  the  grain  of 
the  typical  phone  op  — the 
tougher  it  gets,  the  more 
you  shout! 

5)  On  the  receiver  side, 
high  gain  and  hard  limiting 
to  produce  adequate  sensi- 
tivity and  capture  char- 
acteristics are  fundamen- 
tally important,  of  course. 
But  beyond  that,  I've  found 
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that  tailoring  the  receiver's 
audio  response  carefully  by 
using  de-emphasis  can  be 
beneficial.  One  of  my 
10-meter  FM  radios  orig- 
inally had  a  rather  extended 
audio  response  (high 
fidelity?)  that  let  all  sorts  of 
erud  and  distortion  come 
through.  By  selecting  the 
right  amount  of  de- 
emphasis,  one  can  strike  a 
good  balance  among  (a) 
having  sufficient  high  fre- 
quency response  for  good 
intelligibility,  (b)  suppress- 
ing the  higher-order  har- 
monic distortion  compo- 
nents of  the  lower  fre- 
quency speech  sounds,  and 
(c)  restoring  at  least  some  of 
the  tows  lost  in  the  trans- 
mitter due  to  pre-emphasis. 
In  my  particular  receiver, 
I've  found  100  micro- 
seconds of  de-emphasis  to 
be  about  right.  See  Fig.  9  for 
details  of  pre-  and  de-em- 
phasis circuit  design. 

6)  Some  studies  have 
shown  that  even  the  seem- 
ingly insoluble  problem  of 
frequency-modulated  dis- 
tortion (the  FM  detector 
can't  discriminate  between 
such  distortion  and  the  de- 
sired signal)  may  be  im- 
proved by  use  of  certain  re- 
ceiver configurations.  In 
particular,  an  FM  i-f  strip 
consisting  of  several  cas- 
caded stages  of  wide-band, 
hard  Hunters  each  followed 
by  a  sharp  bandpass  filter, 


has  been  shown  to  reduce 
multi-path  distortion  ef- 
fects. Its  principle  of  op- 
eration has  to  do  with  the 
output  spectrum  of  a 
limiter  in  FM  service:  The 
distortion-producing  com- 
ponents tend  to  lie  further 
away  from  the  signal,  and 
repeated  I i miter/filter-stage 
action  eventually  cleans 
things  up.& 

This  technique  should 
not  be  confused  with  the 
usual  FM  i-f  strip  design 
which  does  not  have  any 
post-l  imiter  filtering. 
Similar  work  using  this  idea 
has  been  done  on  RTTY 
demodulators  to  process 
FSK  (Frequency  Shift  Key- 
ing) signals  under  multi- 
path  conditions,  FSK  isf  of 
course,  a  special  form  of 
frequency  modulation. 

The  two  10-meter  FM  re- 
ceivers used  in  my  shack 
are  quite  different  in  i-f  strip 
design:  One  is  a  tube-type 
with  two  stages  of  limiting 
and  a  quadrature  detector; 
the  other  is  solid  state  — all 
limiting  and  detection  is  ac- 
complished on  one  IC  chip. 
Yet  both  behave  very 
similarly  when  copying 
multi-path-distorted  sig- 
nals. 

Oddly  enough,  the  time- 
honored  tradition  of  in- 
creasing transmitter  power 
is  of  only  limited  benefit  on 
FM  under  adverse  multi- 
path  conditions.  As  long  as 
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there  is  sufficient  signal 
strength  to  quiet  the  re- 
ceiver, further  increases  in 
signal  strength  will  have  lit- 
tle effect  on  reducing  dis- 
tortion—the amplitude 
ratio  of  the  direct  and 
delayed  signals  will  not 
change  at  all  with  power 
levels  and  the  distortion 
will  remain. 

Diversity  Reception  for 
10-Meter  FM 

Originally,  the  Type  I  ef- 
fect was  discovered  quite 
by  accident.  Two  10-meter 
FM  receivers  were  present 
in  the  shack  but  only  one 
10-meter  antenna  was  avail- 
able, a  roof-mounted,  half- 
wavelength  vertical.  The 
only  other  antenna  was  an 
80- meter  inverted  vee  with 
its  apex  about  45  feet  high, 
located  60  feet  south  of  the 
vertical  antenna;  it  was 
pressed  into  service  to  drive 
the  second  receiver.  Sur- 
prisingly good  reception  re- 
sulted from  operating  in  the 
inverted  veeV7th  harmonic 
mode. 

In  addition  to  the  occa- 
sional Type  I  effect,  also 
noted  was  the  reception  ad- 
vantage of  having  two  re- 
ceivers during  periods  of 
QSB.  Oftentimes,  when  a 
signal  faded  from  one 
antenna  it  was  still 
copyable  on  the  other.  Us- 
ing two  physically  sepa- 
rated antennas  driving 
separate  receivers  is  known 
as  diversity  reception.  The 
excellent  article  of  Refer- 
ence 6  gives  a  review  of  the 
subject. 


Briefly,  sky-wave  fading 
does  not  usually  occur 
simultaneously  at  alt  points 
in  the  zone  of  reception. 
Therefore,  when  two  or 
more  physically  separate 
antennas  are  used,  the 
chances  of  simultaneous 
signal-fade  at  both  anten- 
nas is  small  unless,  of 
course,  the  band  or  path 
goes  out  completely. 
Numerous  studies  have 
shown  that  antenna  spac- 
ings  of  as  little  as  one 
wavelength  can  result  in 
significant  diversity  gain. 
This  improvement  is  not 
gain  in  the  usual  sense  but 
represents  the  increase  in 
average  signal  strength 
levels  obtained  from  two 
antennas  over  that  from  a 
single  antenna,  in  the  face 
of  QSB.  It  has  been  shown 
that  not  much  extra  diver- 
sity gain  occurs  beyond 
spacings  of  2  Vt  wave- 
lengths, when  using  two 
antennas.  On  10  meters, 
one  wavelength  works  out 
to  be  only  30  feet  for  appre- 
ciable gain,  which  may  ap- 
proach 6  dB  at  two-wave- 
length spacing. 

Since  FM  suffers  an  in- 
herent disadvantage  over 
AM  at  low  signal  levels  (the 
threshold  effect),  diversity 
reception  offers  a  workable 
way  of  making  up  for  it  to 
some  extent  as  well  as  re- 
ducing the  effects  of  QSB  in 
general.  As  10-meter  FM  ac- 
tivity is  all  channelized, 
tuning  two  receivers  to  the 
same  frequency  is  not  as 
critical  a  factor  as  it  would 
be  on  SSB,  At  present,  I  use 
two  converted  CB/FM  scan- 
ner combination  trans- 
ceivers for  10-meter  opera- 
tion; they  are  set  up  to  scan 
the  two  simplex  fre- 
quencies (29,5  and  29T6 
MHz)  as  well  as  the  four  re- 
peater-output channels 
(29.62,  .64,  .66,  and  ,68 
MHz).  The  scanner  logic  is 
set  up  to  drive  the  PLL  fre- 
quency synthesizer  in  the 
converted  CB  for  frequency 
selection;  a  second,  iden- 
tical transceiver  is  slaved  to 
the  first  by  paralleling  the 
PLL    divide-by-n    lines    of 


both  rigs.  In  this  way,  both 
receivers  scan  together 
while  listening  to  two  differ- 
ent antennas.  Due  to  the 
FM  capture  effect  and  tight 
squelch  action,  signals  pop 
back  and  forth  between  re- 
ceivers in  a  rather  pro- 
nounced fashion  but  rarely 
fade  in  both  receivers 
simultaneously. 

The  antenna  arrange- 
ment described  above  com- 
bines both  space  and  polar- 
ization diversity.  Sixty  feet 
of  separation  provides  two 
wavelengths  of  spacing, 
and  the  inverted  vee  re- 
sponds primarily  to  hor- 
izontally polarized  radia- 
tion. I  suspect  that  vertical 
angle-of-signal-arrival  dis- 
crimination effects  also  oc- 
cur. Whereas  the  half-wave 
vertical  is  a  strongly  low- 
angle  radiator,  the  inverted 
veep  operated  on  its  7th  har- 
monic as  a  longwire  anten- 
na, no  doubt  displays 
numerous  lobes  in  both 
azimuth  and  elevation,  Sig- 
nals arriving  at  higher  ver- 
tical angles,  such  as  short- 
skip  or  sporadic-E,  will 
favor  this  antenna  rather 
than  the  vertical  one. 
Longer  skip  tends  to  favor 
the  vertical  antenna,  as  ex- 
pected. 

For  example,  when  Type 
I  conditions  occur,  the 
more  distant  of  the  two  sta- 
tions usually  is  heard  on  the 
vertical,  whereas  the  closer- 
in  signal  favors  the  horizon- 
tal antenna.  Before  the 
band  fades  over  a  particu- 
lar F-layer  path  to  the  west 
in  the  evening,  signal 
strengths  usually  rise  great- 
ly just  prior  to  drop  out  and 
are  accompanied  by  deep 
QSB  with  lots  of  Type  II  dis- 
tortion. At  this  point,  the 
horizontal  antenna  often 
provides  the  best  signal.  My 
guess  is  that  as  the  sun  sets, 
the  Earth's  shadow  shields 
increasingly  higher-altitude 
layers  of  the  ionosphere. 
Thus,  just  prior  to  complete 
propagation  circuit  failure, 
only  the  uppermost  layer 
still  would  be  capable  of 
supporting  communica- 
tions   and    any    signal    re- 


flected off  it  necessarily 
would  arrive  at  higher-than- 
usual  vertical  angles. 

Interestingly,  some  casu- 
al diversity  observations  us- 
ing a  pair  of  2-meter  FM  re- 
ceivers and  ground-plane 
antennas  spaced  about  10 
feet  apart  have  shown  re- 
ductions in  both  mobile  sig- 
nal chopping  and  distant- 
signal  slow  QSB. 

Repeaters 

The  existence  of  a  local 
10-meter  FM  repeater  has 
allowed  me  to  make  some 
extended-spacing  diversity 
reception  tests.  This  re- 
peater's 10-meter  receiver 
is  remote-sited,  about  15 
miles  from  my  QT  H  Listen- 
ing to  both  the  repeater's 
output  signal  and  my  own 
local  receiver  shows  little 
improvement  for  short-term 
(half-second  to  a  minute) 
QSB  conditions.  Rather, 
long-term  [several  minutes) 
effects  are  noticed,  mostly 
on  DX  stations,  i.e,,  the  sig- 
nal is  not  swapped  back 
and  forth  between  receivers 
as  quickly  as  when  using 
two-wavelength  spacing. 

There  are  presently 
about  a  half-dozen  10- 
meter  FM  repeaters  (and 
one  AM  repeater)  on  the  air 
in  the  continental  United 
States.  No  matter  how  sen- 
sitive  their  receivers  are, 
though,  they  all  suffer 
mightily  from  the  same 
problem  of  fading.  Skip  sta- 
tions don't  always  know 
whether  (a)  the  path  be- 
tween themselves  and 
repeater  has  faded,  (b)  the 
path  between  the  repeater 
and   the  other  station   has 

■ 

faded,  or  (c)  they've  timed 
the  machine  out  This  leads 
to  some  confusion. 

Space  and/or  polariza- 
tion diversity  would  seem  a 
good  way  to  gain  3  to  6  dB 
of  effective  repeater-sys- 
tem sensitivity.  High-speed 
solid-state  or  reed-relay 
switching  could  be  used  to 
select  the  quietest  re- 
ceiver's audio  output  for 
repeating.  Such  "voter 
ogic"    techniques    already 
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are  used  for  VHh  and  UHF 
repeaters  having  satellite 
receivers. 

Stampede  to  FM  DX?  Nah! 

Believe  it  or  not,  under 
certain  conditions  FM  can 
do  a  better  job  than  even 
SSB  on  10  meters!  To  wit, 
during  a  recent  FM  QSO 
with  a  Japanese  station,  it 
was  decided  to  switch  over 
to  SSB  for  comparison  pur 
poses.  On  this  occasion, 
there  was  the  usual  amount 


of  heavy,  erratic  QSB  but 
fair  peak  signal  strengths 
and  not  too  much  multi- 
path  The  FM  audio  levels 
were  very  steady,  with  no 
trace  of  the  QSB  due  to  the 
limiter's  action.  On  SSB 
though,  the  rapid  signal 
flutter  made  copy  ver\ 
tough  as  the  age  was  not 
able  to  follow  the  QSB; 
contact,  therefore,  was  re- 
established on  FM  and  the 
QSO  continued  How  about 
them  apples^B 
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You  may  be  losing  up  to  half  the  output 
from  your  vertical,  omnidirectional 
antenna  simply  because  of  RF  spillover 
V\fell  send  you  a  design  for  a  simple  RF 
tester  that  can  help  you  find  out.  Wfell 
also  send  you  details  on  the  amazing 
AEA  Isopole  that  virtually  eliminates  RF 
spillover  and  can  help  multiply  your 
power  in  all  directions  on  the  horizon 
relative  to  an  ideal  half-wave  dipole  or 
other  non-decoupled  "gain"  antennas. 

Get  the  Facts. 

Contact  Advanced  Electronic 
Applications,  Inc.,  RO.  Box  2160, 
Lynnwood,  WA  98036. 
Call  206/775-7373.  ^ 


AEA 


*• 


Brings  you  the 
Breakthrough! 
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Specials 

11  COS  1GHz,  pre. 

Special  S 5 9. 9 5 


ATF  417  pre-amp  net       Special  519.95 

MRF  901  UHF  transistors,  1  GHz        Special  S  3.95 

COMPLETE  KITS:  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  VQUR  COUNTER  COMPLETE  HAL-600A  7-DtGtT  COUNTER  WITH  FRE 
QUENCV  RANGE  OF  ZERO  TO  600  MH;  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY.  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  I  0  SEC  OR  t  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  *  001%.  UTILIZES  10-MHz  CRYSTAL  5 
PPM 
COMPLETE    KIT .....H2S 

HAL-30OA  f  DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  >S  1  0SEC 
OR  1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
-  00i'.    UTILIZES  10  MHr  CRYSTAL  5  PPM 

C  O*  r  L  b  1  b    KIT  ,...--.. r ,  +  «■  «■-*«■-  -  -  «-__.,  *._,. .  .*  »  _., ,  •  5 1  QQ 

HAL-SOA  B-DlGfT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHj  OR  BETTER  AUTOMATIC  DECIMAL  POINT  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  INPUT  AND 
ONE  ON  PANEL  FOR  USE  WtTH  ANY  INTERNALLY  MOUNTED  HALTRONlX 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE  10 
SEC  ANO  1  SEC  TIME  GATES  ACCURACY  ±  001"=  UTILIZES  10 ■  MH* 
CRYSTAL  S  PPM 
COMPLETE    KIT  .........  t«0 

PRE- SCALE!  KITS 

HAL  1O0  PBf  S  14.95 

(P*e  drilled  GiO  boam  and  an  components! 

(Same  as  above  w*ih  preamp) 

HAl  600  Pit. , T $29.95 

(Pre  dniiec  G 10  board  and  ail  components) 

tl  A  I  DvU  Aj'  rKL*t. <*.*.!* **.....**....  >■*■«**»*•*  S  39  9  5 

(Same  as  above  but  with  preampt 

TOUCH  TONE  DECODER  KIT 

WGHLY  STABLE  DECODER  KfT  COMES  WITH  2  SIDED  PLATED  THRU  AND 
SOLDER  FLOWED  G  ID  PC  BOARD.  7  567  s,  2  7402.  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  31'*  k  5Vj  INCHES   HAS  12  LINES  OUT 
ONLY  §**♦« 

DELUXE  12-BUTTON  TOUCHTONE  ENCODER  KIT  utilising  the  new  ICM  7206 
chip  Provides  ixslh  VISUAL  AND  AUDIO  mdica^ons1  Comes  wijh  lis  own  two 

tone  anodi/ed  aluminum  cabinet  Measures  only  2  3/4  x  3  3/4"  Complete  wuh 
Touch  Tone  pad,  board,  crystal,  chip  and  all  necessary  componenis  \o  finish 
Ihfi  kn 
rnl(/Cl}  flT , ,  ,,...,.. o.,JJ..J...i S29  95 

For  those  who  wrsh  Id  mount  ihe  encoder  in  a  hand-held  unit,  the  PC  board 
measures  only  9/16"  *  l  3U"  This  pari  iai  kti  with  PC  board,  crystal,  chip  and 
components 

r  H I L  t  U  A  \ tait * r $1*  r  If  5 

ACCUKEYER— MEMORY  OPTION  KJT  THIS  ACCUKEYER  MEMORY   KIT   PRO 
V1DES  A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  tT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   S  16.95 

ACCUKIYE1  (KIT|  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR- 
RETT, IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 
H6.95 

ACCUKfYlt-  MEMORY  OPTION  KIT— TOGETHER  ONLY  Jii.OQ 

6- DIGIT  CLOCK    •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GlC  PRE  DRILLED  PC  BOARDS    1 

CLOCK   CHIP,    6   FND    359    READOUTS.    13    TRANSISTORS,    3  CAPS,    9 

RESISTORS.    &    DIODES.    3    PUSH  BUTTON    SWITCHES.    POWER 

TRANSFORMED  ANO  INSTRUCTIONS 

DONT    BE    FOOLED    BY    PARTIAL    KITS    WHERE    YOU    HAVE    TO    BUY 

EVERYTHING  EXTRA 

niCtOAT      t . %  1 1.95 

CLOCK  CA$E  Available  and  win  til  any  one  of  the  above  clocks  Regular 
Price         S6  50  lot  (My  W.50  wfcen  bought  with  clock 

SUMMCJT  At  AIM  clock  KIT  for  nome  camper.  RV.  or  tietd  day  use  Operates 
on  12-vGlt  AC  or  DC,  and  has  »ts  own  &0-Hz  ttme  base  on  ihe  Doard  Complete 
wiih  ail  electronic  components  and  two-piece,  predated  PC  boards  Board 
sue  4"  i  3  Complete  *itn  speaker  and  switches  if  operated  on  DC.  there  is 
notning  more  to  buy  * 

i  RUlta'ft  W  1  I    4  m  m  *  ■  v  m  »  ■  »  »■*  »  *  »  •  m  «  •  »  m.  »  *  ■  *-*  *■*-»  •  *■»*  ■  ■  ■  ■  ■  ■  *-»  ■  ■  »  m  »  ■  ■  ■  *  a.  ■  ■  -  j  ■  m  ]p  I  O  _  V  J 

Twelve- voil  AC  line  cord  for  those  who  wish  to  operate  the  clock  from  t  10  volt 
AC  §1.95 

SHIPPING  INFORMATION 

ORDERS  OVER  41500  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
!!5  00  PLEASE  INCLUDE  ADDITIONAL  SI  00  FOR  HANDLING  AND  MAILING 
CHARGES  SEND  SASE  FOR  FREE  FLYER  ^M^      ^^M 

C\1^f        Hal-Tronix  +* 

*     ^'  P.  O   BOXT101 

^  X—  SOUTHGATE.  MICH.  48195 

HAL"  HABOLD  C    NOWIANO  PHONE  <31 3)  286-1782 

wezxH 
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The  World  Above  430 

part  II:  next  stop,  1296 


This  article  deals  with 
_.  getting  more  activity 
going  on  the  UHF  and  high- 
er bands,  Part  1  (73  Maga- 
zine, August,  1980)  dealt 
with  a  very  special  modula- 
tion scheme  to  allow  simple 
rf  equipment  running  class 
C  to  be  used  and  multiply- 
ing the  frequency  to  get  to 
432  MHz  and  1296  MHz.  As 
promised,  this  part  of  the 
article  will  deal  with  the  rf 
part  of  the  scheme,  starting 
with  the  rig  I  used  to  get  to 
432  MHz,  a  section  of  a 
commercial  FM  transmit- 
ter, the  Motorola  T-44.  H 
your  only  wish  is  to  get  to 
432  MHz,  as  I  initially  did 
for  OSCAR,  that's  it— no 
modification  is  required 
beyond  getting  the  T-44 
tripler  and  finat  aligned  on 
432  MHz.  Some  may  re- 
quire a  bit  of  padding,  but 
mine  went  on  as  is 

I  removed  the  final  sec- 
tion from  the  T-44  main 
strip  and  remounted  them 
on  a  good,  sturdy  Premier 
chassis  base  with  a  self- 
contained  power  supply 
The  supply  really  isn't 
much,  and  any  article  cov- 
ering the  conversion  of  the 
T-44    to    amateur    FM    use 


probably  provides  power- 
supply  information.  The  FM 
Digest  series  also  covers  it 
well.  Remember,  you  will 
be  running  class  C  just  like 
FM,  so  no  fancy  bias  or 
screen  supplies  are  needed 
to  keep  things  linear.  If  you 
run  the  audio  deck  into  a 
2-meter  transceiver  and  run 
FM,  you  should  be  done  — 
fire  it  up  and  run.  You  will 
have  to  come  up  with  ap- 
propriate connectors  and 
plugs  to  match  your  rig  and 
the  chassis  with  the  T-44 
parts,  but  there  is  no  major 
circuit  hacking. 

For  1296-MHz  operation, 
things  get  somewhat  tough- 
er, and  this  is  where  our  on- 
ly remaining  buy  remains  in 
the  rf  sections.  You  need  a 
good,  efficient,  and  easily- 
tuned  circuit  to  replace  the 
plate  circuit  of  the  last 
2C39  that  was  your  432- 
MHz  final.  It  must  tune  to 
1296  MHz  and  somehow 
couple  energy  at  that  fre- 
quency over  to  the  APX-6 
transmitter  tube  cathode 
The  432-MHz  final  now  runs 
as  a  tripler,  so  the  2C42  or 
2C43  APX-6  transmitter 
tube  can  run  straight 
through  for  maximum  pow- 


er gain  and  efficiency.  Due 

to  the  cavity  layout  and 
other  considerations,  this 
tube  will  run  class  C 
grounded  grid  in  our  setup. 
As  in  any  grounded-grid 
amplifier,  any  power  to  the 
cathode  is  added  on  to  the 
power  gain  in  the  tube.  Us- 
ing the  grounded-grid  con- 
figuration avoids  having  to 
use  pads,  and  mechanically 
change  the  existing  ground- 
ed-grid circuit  in  the  APX-6. 
Fig.  1  shows  the  mechanical 
layout  I  am  now  using.  It 
works,  but  not  extremely 
well  Somewhere  along  the 
line  I  think  that  the  system 
can  be  made  cleaner,  have 
more  power  output,  and 
certainly  be  more  efficient, 
I  am  open  for  suggestions  in 
the  area  of  the  129£hMHz 
circuits,  since  I  am  sort  of 
new  here  once  again.  If  you 
come  up  with  a  classy  cir- 
cuit please  write  it  up  or  let 
me  know  about  it.  It  seems 
to  be  our  biggest  bug  at  this 
time. 

The  system  as  described 
did  work,  but  the  same  dis- 
tortion-type products  still 
seem  to  prevail  It  was  not 
until  recently  that  I  dis- 
covered  a   major  error  on 


my  part  I  had  been  trying 
to  add  back  in  all  of  the  AM 
component  at  audio  before 
the  2-meter  transceiver. 
Since  I  was  trying  to 
evaluate  SSB  at  the  time, 
the  class  C  amplifiers  were 
still  attacking  (distorting) 
even  the  AM  component  — 
just  as  Karl  had  stated  il 
would.  The  AM  part  was  ob- 
viously going  to  have  to  be 
added,  at  least  in  part,  at 
the  end.  I  have  considered 
partial  screen  modulation, 
or  a  scheme  used  quite  suc- 
cessfully by  Globe  for  years 
called  Heising  or  choke 
modulation  These  trials  are 
still  in  progress,  but  look 
very  promising  in  clearing 
up  the  last  of  our  modula- 
tion problems.  On  the  T-44 
and  APX^>  units,  if  you  go 
that  way  in  the  rf  section, 
you  can  just  modulate  the 
B  +  to  the  final  with  the  AM 
component  as  well  as  the 
audio  final.  It  seems  to 
work  out  to  be  somewhat  of 
the  same  answer  to  AM 
modulating  a  solid-state 
transmitter  by  modulating 
more  than  just  the  final 
stage.  The  modulation  re- 
quired at  the  final  rf  stage 
appears    to    be    far    from 
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100%,  but  a  fair  amount 
sure  seems  to  clean  things 
up! 

On  some  APX-6  models, 

you  will  still  need  to  care- 
fully remove  a  bit  from  the 
transmitter  cavity  plunger. 
On  one  of  mine,  I  did  not 
have  to  do  anything  but 
tune.  On  the  other,  it  re- 
quired trimming,  but  some- 
one else  did  it  for  me  [on  a 
lathe),  so  I  suggest  you  ob- 
tain copies  of  the  articles  in 
the  bibliography  and  digest 
them  welt  before  chopping 
away.  The  modification  of 
the  cavity  plunger  would 
make  an  article  in  itself  (as 
it  did  several  times  in  the 
past)  and  mine  was  done 
strictly  using  their  tech- 
nique and  only  after  trying 
to  run  it  stock,  first. 

All  of  this  brings  us  down 
to  having  our  transmit  sig- 
nal on  432  or  1 296  MHz,  but 
I  have  not  mentioned  the 

receiver.  On  432  MHz  you 
are  somewhat  on  your  own, 
but  many  converters  are 
available  to  convert  to 
2-meters,  or  to  a  low-band 
receiver  for  receive,  On 
1296  MHz,  where  I  was 
headed,  it  is  simpler,  since 
you  already  have  the  con- 
verter—the APX-6.  Instead 
of  hacking  up  the  rest  of  the 
cavities  and  plungers  to 
raise  the  APX-6  to  the 
1296-MHz  range,  I  plan  to 
cheat  and  ignore  their  noisy 
and  ineffective  60-MHz  i-f 
in  the  APX-6,  The  local 
oscillator  cavity  and  oscil- 
lator will  cover  a  wide 
range  of  frequencies,  one  of 
which  is  1152  MHz,  Mine 
did  it  with  the  stock  cavity 
and  plunger.  Taking  1296 
MHz  minus  1152  MHz 
equals  144  MHz,  or  just 
right  for  the  input  to  the  re- 
ceiver of  the  2-meter  trans- 
ceiver you  started  with  for 
transmit,  You  can  rig  the 
1152-MHz  oscillator  to  be 
tunable  from  1152  to  1148 
MHz  for  outputs  from  144 
to  148  MHz  on  receive- 
That  is  touchy  at  best,  and  I 
wanted  to  tower-mount  the 
APX-6  part  of  the  system 


near  the  antennas.  There- 
fore, for  the  time  being 
anyway,  I  am  settling  for  us- 
ing a  Hamtronics  2-meter 
converter  into  the  14-MH2 
i-f  of  my  TR-6  and  using 
0.5-MHz  coverage  per  con- 
verter crystal 

There  are  some  places 
the  system  happens  to  work 
out  just  right  using  the 
transceive  idea  and  APX-6 
alone.  At  144,0  MHz,  you 
have  144  x  3  x  3  -  1296 
MHz  and  1296  MHz  - 
1152  MHz  ■  144  MHz, 
That's  fine,  but  now  try 
144.1  MHz!  144/1   X  3  X  3 

-  1296.9  MHz  and  1296.9 
MHz  -  1152  MHz  =  144,9 
MHz.  Oopsl  That's  an  800- 
kHz  offset,  and  thus  re- 
quires a  separate  converter 
and  receiver  for  simplex 
operation.  If  you  try  FM  on 
one  of  the  multi-mode  rigs 
like  my  KLM  2700,  you  can 
also  cheat  and  use  the  re- 
peater offset  at  one  fre- 
quency. At  144.07  +  5,  or 
144.075  MHz,  you  have 
144,075  X  3  x  3  m 
1296.675  MHz  and  1296-675 

-  1152  =  144675,  a 
natural  600-kHz  offset  nor- 
mally used  for  repeaters,  I'd 
like  to  suggest  that  frequen- 
cy as  a  simplex  FM  loca- 
tion, so  we  can  all  have 
some  coordination. 

The  APX-6  cavity  is 
broad,  but  not  the  4  MHz 
necessary  to  cover  the  en- 
tire 1296  to  1300  MHz,  so 
why  not  use  the  144  MHz 
start  point  for  CW-SSB  and 
a  1 296-MHz  output,  and  the 
144.075-MHz  start  point  for 
FM  and  a  1296.675-MHz 
output?  It's  not  so  crowded 
up  there  that  we  couldn't 
all  live  together  and  a  lot 
more  contacts  might  be  the 
result  of  it.  Later,  we  could 
worry  about  separate  re- 
ceiver-converter combina- 
tions and  then  spreading 
out  a  bit,  In  some  ways,  I 
hate  to  see  channelization 
of  any  band,  but  even  when 
it  comes,  I  hope  it  is  in 
,01 0-MHz  increments  at  the 
2-meter  frequency  or  .090- 
MHz  at  the  1296-MHz  fre- 
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quency.  It  would  make 
looking  for  each  other  a  lot 
easier  until  the  population 
up  there  increases,  Please, 
let's  hear  your  ideas  and 
suggestions  concerning  this 
band  and  my  ways  of  reach- 
ing it.  CE  and  RCA  gear  like 
the  Progress  line  and 
CMU-15s  should  work  just 
as  well  as  the  tripler/ampli- 
fiers  and  there  is  a  large 
quantity  now  available 
cheap,  along  with  articles 
on  getting  them  on  the 
432-MHz  band.  I  just  had 
the  Motorola,  so  I  used  it! 
Ideas  from  the  strip)  ine, 
cavity,  and  plumbing  group 
of  hams  would  sure  be  ap- 
preciated to  eliminate  our 
biggest  bug  in  getting  from 
432  MHz  to  12%  MHz.  It 
would  also  help  to  see  more 
receiver,  preamplifier,  and 
antenna  ideas  specifically 
for  12%  MHz,  instead  of 
everyone  trying  to  extend 
432-MHz  article  ideas  to 
work  up  there. 

If  you  can  help  with  an 
article  or  two,  please  do. 
but  be  realistic  about  it. 
Give  up  a  precious  dB  or 
two  and  stay  away  from  the 
gold-plated  antennas  and 
S50  solid-state  devices  few 
can  find  or  afford.  Some  of 
the  UHF  TV  tuner  solid- 
state  devices  surely  must 
work  up  there  or  how  about 
a  modified  UHF  tuner? 

1296  MHz  does  not  have 
to  be  a  short-range  band! 
Remember  when  2  meters 
would  get  you  across 
town  — maybe?  I  have  11 
states  confirmed  on  2 
meters  now  using  SSB  and 
the  barefoot  KLM  2700  in 


the  7-Watt  position,  I'm  not 
saying  this  for  ego,  but  to 
show  you  what  a  little  pop- 
ulation will  do  for  a  band. 
When  the  1  Watt  runs  out, 
I'll  go  to  the  10-Watt  posi- 
tion and  wring  it  out,  and 
only  then  will  I  go  back  to 
building  the  100-Watt  5894 
amplifier  I  started  to  build 
when  I  bought  the  KLM, 
QRP  has  turned  out  to  be 
too  much  fun  I  do  run  de- 
cent antennas  in  the  form 
of  an  8  over  8  J-slot  with  a 
screen  relector,  but  even  it 
is  homebrew,  and  was  an  ar- 
ticle in  73  Magazine,  June, 
1978,  p.  140.  The  same  sort 
of  homebrew ing  can  hap- 
pen for  1296  MHz  if  only  a 
bit  of  help  starts  appearing 
in  the  way  of  articles, 

I  hope,  most  of  all,  that 
this  article  has  stirred  up  a 
renewed  interest  in  1296 
MHz,  I  could  not  find  a 
single  article  on  this  band 
and  its  use  over  the  last  5 
years  in  my  files  [73t  CQ, 
QST,  and  Ham  Radio)  with 
the  exception  of  the  solid- 
state  peanut  whistles  suit- 
able as  lab  bench  items  or 
beacons,  or  if  your  DX  in- 
terest lies  with  the  guy  next 
door!  I'm  not  knocking  any 
of  these  articles,  believe 
me,  because  it  at  least  re- 
minded me  that  1296  MHz 
was  still  around. 

Remember  Wayne's  "220 
—  use  it  or  lose  it"?  Don't 
laugh  — it  could  happen  to 
1296  MHz  more  easily,  and 
we  almost  lost  the  220-MHz 
portion  as  it  is.  The  sting  of 
that  one  should  still  be 
sharp  in  everyone's  mind, 
and  it  wasn't  the  hams  that 
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stopped  the  toss  from  hap- 
pening! I  am  only  saying 
that  if  we  give  the  band  the 
honest  chance  it  deserves, 
it  should  reward  us  just  as 
the  others  have.  Let's  go  for 
10-  to  20-Watt  rf  equip- 
ment, reasonable  receivers, 
and  see  just  how  much 
reward  the  band  can  pro- 
vide. ■ 
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7,  Other  sources  for  this  article 
(non-articles)  taken  from  USAF. 
T-O,  12  P  4-2,  APX  25-2  by 
W9CGI,  The  APX-25  and  APX-6 
are  identical  for  your  purposes, 
so  bear  that  in  mind  when  shop^ 
ping  for  a  unit.  The  APX-25  has 
an  additional  keyer  modification 
to  the  pulse  circuits  that  you  dis- 
card anyway. 

Notes 

1 .  The  normal  APX-6  frequencies 
are:  Receiver -990  to  1050  MH2 
and  local  oscillator- 1050  to 
1110  MHz. 

2.  The  ptunger  cutting  specifica- 
tion on  the  transmitter  cavity  per 
73  Magazine*  reference  5.  above, 
was.  "remove  9il6"  from  the 
cavity  plunger."  for  those  unable 
to  obtain  the  article. 

3.  Further,  I  will  copy  (for  a  small 
fee  to  cover  my  expenses)  any  of 
the  above  or  other  articles  I 
might  have  for  those  who  are 
seriously  interested.  Please  try 
to  obtain  them  from  the  mag^ 
azines  wherever  possible,  but  I 
realize  some  of  the  above  and 
others  are  no  longer  in  business 
so  I  will  try  to  help.  As  for  any 
other  help  I  can  provide,  just 
send  an  SASE  and  I'll  try. 
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Bridge  Over  Troubled  Audio 

another  method  for  driving  speakers 


Most  low-  to  medium- 
power  audio  ampli- 
fiers operate  with  an  un- 
balanced output  stage  in 
which  the  load,  Le.,  the 
loudspeaker,  is  grounded 
Fig.  1  shows  a  typical  audio 
power  amplifier  output 
stage  This  type  of  circuit  is 
sometimes    called    the 


totem-pole  amplifier  be- 
cause the  transistors  appear 
"stacked"  (i.e.,  series  con- 
nected) on  top  of  each 
other  in  the  schematic. 
Transistors  Q1  and  Q2  are  a 
matched  pair  fed  out  of 
phase  with  each  other. 

Output  is  taken  from  the 
junction  (A)  between  tran- 


sit 


Fig.  1.  Totem-pole  audio  power  amplifier  circuit 


Fig.  2(a).  The  DM 01  power  amplifier  chip. 
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sistors,  so  that  Q1  con- 
tributes power  on  one  half- 
cycle  and  Q2  contributes 
on  the  other  half-cycle. 

But  a  problem  exists: 
Point  A  has  a  dc  potential 
approximately  equal  to  half 
of  the  supply  voltage.  This 
potential  necessitates  the 
use  of  capacitor  C1  to 
block  dc  and  prevent  it 
from  being  applied  to  the 
voice  coil  of  the  loud- 
speaker If  C1  were  not 
used,  or  if  it  becomes 
shorted,  then  a  potential  of 
Vi  V+  is  applied  to  the 
loudspeaker,  causing  its 
destruction. 

Capacitor  C1  must  have  a 
very  large  value  so  that  its 
reactance  at  the  lowest  fre- 
quency passed  by  the  am- 
plifier is  negligible.  If  there 
were    a    significant    reac- 
tance, then  there  would  be 
significant    output    power 
reduction  and  phase  shift  at 
low  frequencies,  Audio  am- 
plifier   designers    have 
solved  that  problem  in  the 
past  by  making  CI  a  very 
large  value  capacitor,  with 
values  as  low  as  500  uF  in 
some  car  radios  and  up  to 
10,000    uF    in    some    hi-fi 
amplifiers.    Capacitors    in 
these    values    tend*  to   be 
physically   very   large  and 
bulky,  which  in  car  radios 
and  other  mobile  audio  ap- 


plications becomes  a  dis- 
tinct disadvantage, 

Delco    Electronics,   the 
General  Motors  division  re- 
sponsible  for   making   car 
radios  and  other  auto  audio 
products  as  well  as  being  a 
manufacturer  of  transistors 
and  ICs,  solved  the  problem 
of  the  large  capacitor  with 
a  unique  integrated  circuit 
audio    power    amplifier- 
see  Fig.  2 -using  a  circuit 
technique    called    bridge 
audio.  The  IC  is  shown  in 
Fig.  2{a),  while  its  pinouts 
are  shown  in  Fig.  2(b).  This 
device   is  designed   to  be 
operated    from    a    single 
power  supply  up  to   +16 
volts  dc.  (The  usual  auto- 
motive battery  has  a  poten- 
tial  of   about   14  volts  dc 
when  the  engine  is  running, 
not  12  volts  dc  as  is  com- 
monly believed.)  The  heat 
sink    is   the   power   supply 
negative  terminal,  so  it  is 
compatible  with  the  stan- 
dard negative-ground  elec- 
trical  system  used  in   US- 
made  automobiles. 

Delco  uses  the  bridge 
audio  IC  (under  the  type 
number  DM84)  in  their  car 
radio  products,  but  offers  it 
under  the  type  number 
DA1Q1  through  their  dis* 
tributors,  The  current  price 
of  the  DA101  in  1-10  quan- 
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F/g.  2(b).  Pinouts  for  the  DAI 01. 


F/g.  3faj.  Wheats  tone  bridge.        Fig.  3(b).  Bridge  rectifier. 


titles  is  about  $7. 

What  Is  Bridge  Audio? 

Bridge  circuits  are  used 
extensively  in  electronics; 
two  common  examples  are 
shown  in  Fig.  3.  The  opera- 
tion of  the  audio  bridge  can 
be  more  easily  understood 
if  thesimple  dc  Wheatstone 
bridge  of  Fig.  3(a)  also  is 
understood. 

We  may  view  the  bridge 

in  Fig,  3(a)  as  a  pair  of 
resistor  voltage  dividers 
connected  in  parallel 
across  the  same  power  sup- 
ply (E1).  The  output  volt- 
age, EQr  is  the  difference  be- 
tween E2  and  E4;  t2  =  El 
X  [R2/(R1  +  R2)],  and  E4  = 
El    x  [R4/(R3  +  R4)]. 

When  E2  =  E4,  the 
bridge  is  balanced  and  E0  is 
zero;  therein  lies  the  beauty 
of  the  audio  bridge  (Fig.  4). 
In  the  audio  bridge,  circuit 
transistors  Q1  through  Q4 
replace  the  resistors,  Under 
zero-signal  conditions,  the 
collector-emitter  resis- 
tances of  Q1-Q4  are  ap- 
proximately equal,  so  EQ  is 
zero,  or  has,  at  worst,  a  very 
small  value  This  means 
that  a  loudspeaker  can  be 
connected  across  the 
bridge  output  terminals 
without  capacitor  cou- 
pling! No  harm  will  come  to 
the  loudspeaker. 

The  circuitry  provided  in 


Fig.  4.  Audio  bridge  is  simi- 
lar io  circuits  in  Fig.  3,  ex- 
cept that  power  transistors 
form  the  bridge  elements. 

the  DA101  fC  consists  of  a 
pair  of  power  operational 
amplifiers,  each  similar  to 
the  circuit  in  Fig.  1,  less  the 
output  capacitor,  of  course. 

Fig.  5  shows  how  the  two 
totem -pole  sections  inside 
the  DAI 01  can  be  connect- 
ed together  to  form  a 
bridge  audio  power  ampli- 
fier. Pins  4  and  6  are  the  out- 
put junctions,  each  corre- 
sponding to  point  A  in  Fig, 
1,  These  pins  are  both  at  a 
potential  of  Vz  V  4-  under 
zero-signal  conditions,  so  in 
the  car  radio  (where  V+  is 
14  V  dc),  the  potential  be- 
tween each  of  these  pins 
and  ground  is  +7  volts  dc. 
But  the  loudspeaker  is  con- 
nected between  pins  4  and 
6,  so  it  is  not  grounded.  The 
dc     potential    across    the 
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Fig,  5(a),  Del co  bridge  audio  circuit  features  balanced  out- 
put. Actual  circuit. 
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Fig.  5(b).  Simplified  circuit 


loudspeaker  is  7  —  7,  or  0 
volts. 

Driving  the  audio  bridge 
requires  one  of  the  ampli- 
fiers to  be  used  in  the  in- 
verting mode  and  the  other 
to  be  in  the  non -in verting 
mode,  to  ensure  the  proper 
180°  phase-angle  dif- 
ference required  of  any 
push-pull  amplifier,  One  is 
tempted  to  solve  this  prob- 
lem by  tying  together  the  — 
and  +  inputs  of  the  two 
amplifiers,  but  this  tactic 
will  not  work  because  the 
low  input  impedance  of  the 
inverting  amplifier  will  pull 
the  overall  input  imped- 
ance too  low. 

Delco  engineers  solved 
this  problem— see  simpli- 
fied schematic  in  Fig.  5(b) 
—  by  taking  advantage  of 
one  of  the  elementary  prop- 
erties of  an  operational  am- 
plifier: Both  inputs  tend  to 


stay  together.  This  means 
that  a  voltage,  either  a  sig- 
nal or  a  dc  bias,  that  is  ap- 
plied to  one  input  will  also 
be  found  on  the  other  input 
terminal!  In  the  standard  in- 
verting follower  circuit,  the 
input  is  grounded,  so  the  — 
input  is  at  a  potential  of  0 
volts;  this  is  the  fact  that 
leads  to  the  confusing  mis- 
nomer, "virtual  ground/ 

Similarly,  if  you  apply  a 
dc  potential,  E,  to  the  +  in- 
put, then  a  voltmeter  at  the 
input  will  read  E.  The 
non-inverting  follower,  A1, 
has  a  very  high  input  imped- 
ance, and  input  potential 
Ejn  is  applied  to  this  input 
terminal.  This  situation 
means  that  Ejn  also  appears 
on  the  —  input  terminal  of 
A1,  and  that  signal  can  be 
used  to  drive  the  inverting 
follower  circuit,  A2.  The 
result  is  that  we  retain  the 
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Fig,  6.   Using  the  DAT 07  as  a  single-ended  totem-pole 
stereo  amplifier. 


htyh  input  impedance  of 
ihe  non-inverting  follower 
i  ircuit  (always  a  desirable 
feature  in  a  voltage  ampli- 
fier) while  also  meeting  the 
requirement  tor  driving  the 
two  amplifiers  out  of  phase 
with  each  other  Ingenious, 
those  Kokomo  Kids 


The  bridge  audio  power 
amplifier  will  deliver  as 
nun  h  as  \2  Watts  when  I  m 
is  100  mV  and  will  deliver  5 
to  6  Watts  at  5  percent  IHD 
(total  harmonic  distortion). 
At  1  Watt  of  output  power, 
the  THD  figure  is  0  7  per- 
cent  minimum  and  1.5  per- 


cent maximum.  It  requires 
only  9  m V  of  input  signal  to 
produce  1  Watt  of  output 
power  These  figures  are 
based  onaV+  of  14  volts 
dc  and  an  8-Ohm  load  The 
maximum  output  power  ex- 
ists when  the  load  is  4-5 
Ohms 

Stereo  operation  can  be 
obtained  either  by  using 
two  bridge  circuits  such  as 
in  Fig.  5(a)  or  by  connecting 
a  single  DAI 01  in  the  clas- 
sic totem-pole  (i.e.,  non- 
bridge)  circuit  as  shown  in 
Fig.  b  Note  well,  however, 
that  dc-blocking  capacitors 
are  needed  to  prevent  the 
+7-voit  dc  potential  at  out- 
put terminals  4  and  6  from 
damaging  the  loudspeak- 
ers, This  circuit  results 
in  lower  maximum  output 
power  ratings  in  each  chan- 
nel, but  the  THD  rating  at  I 
Watt  output  power  remains 
the  same. 

The  DAI 01  contains  sev- 
eral protection  features,  in- 
cluding thermal  protection 


and  output  current  limiting. 
The  0.03-Ohm  (that's  30 
milliohms)  resistors  in  Figs. 
5(a)  and  6  are  the  sense 
resistors  for  the  current 
limiting  stage.  These  re- 
sistors can  be  made  from 
fine  wire,  using  data  given 
in  any  wire  table  (such  as  in 
most  elementary  electricity 
textbooks),  or  by  parallel- 
connecting  low-value  "fu- 
sistors"  used  in  the  emitter 
circuits  of  power  transis- 
tors. 

The  bridge  audio  circuit 
requires  a  floating,  i.e.,  non- 
grounded,  loudspeaker  sys- 
tem. Grounding  one  side  of 
the  speakers  is  standard 
practice  in  auto  electronics, 
so  be  wary  of  connecting  an 
audio  bridge  into  an  ex- 
isting speaker  system.  All 
Delco  models  that  are 
equipped  with  bridge  audio 
have  a  label  on  the  chassis 
warning  the  service  techni- 
cian not  to  ground  the  loud- 
speakers either  in  the  vehi- 
cle or  on  the  test  bench  ■ 


We  have  it! 
And  we'll  get  It  to  you  fast. 

To  our  extensive  list  of  major 
brands;  we  proudly  announce  the  ad- 
dition of:  Bearcat  scanners 

Regency  scanners 
Vibroplex 

One  call  will  let  you  know  why  we're  "The  Direct  Con- 
nection" for  delivery  too. 


0M    ELECTRONICS,  INC 


^S2 


2506  S.  BRENTWOOD  BOULEVARD 
ST,  LOUIS.  MISSOURI  63144 

Hours:  9-7  Mon,-Fri.  9-5  Sat. 
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FORMULA  FOR  2  METER  FM  ENJOYMENT 


$329.95 

143-149  MHz 

.25  uv  sensitivity 

mobile  mount  &  microphone  included 

25  Watts  (variable) 

Provisions  for  non-standard  splits 
(CAR  MARS,  etc.) 

Optional  AC  power  supply  available 

THAT'S  CORRECT!!! 

V\fe  are  convinced  that  the  FM-88  is  four 
times  more  reliable  than  the  other  2  meter  rigs 
being  offered.  To  prove  it  to  you,  we  are  supply- 
ing the  FM-88  with  four  times  more  warranty 
than  supplied  with  other  models— One  full  year 
instead  of  the  normally  expected  90  days. 

While  there  are  radios  on  the  market  that 
offer  lots  of  "gadgets" -our  past  experience 

Phone  1  (800)  233-0250  today  to  order  your  FM-88  or  to  request  a  detailed  brochure  describing 
this  fantastic  transceiver  &  related  accessories. 


has  been  that  simplicity  of  operation  &  elimina- 
tion of  unnecessary  "Bells  &  Whistles"  actually 
removes  the  causes  of  many  failures  being  ex- 
perienced with  such  transceivers. 

If  you  are  shopping  for  a  new  2  meter  trans- 
ceiver, don't  you  owe  it  to  yourself  to  go  with  a 
radio  that  has  proven  itself  with  thousands  of 
hours  of  reliable,  "On  the  Air"  operation? 


The  FM-88  is  also  available  with  an  800  channel,  programmable  scanner— order  model  FM-88S  — $429.95 
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Communications  Corp. 
191 1  Old  Homestead  Lane 
Greenfield  Industrial  Parte  East 
Lancaster,  PA  17601 

(717)299-7221 
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Load  a  Lawn  Chair 

even  if  you  can't  carry  a  tune, 
you  can  build  this  matchbox 


This  here's  a  project  for 
all  you  folks  who  have 

a    ven    f°r   one   °f    those 

thirty-,  forty-,  or  even  fifty- 
buck  matchboxes  that  will 
let  you  load  your  transmit- 
ter into  a  lawnchair,  but 
who  know  that  those  hard- 
earned  shekels  have  to  be 
spent  elsewhere. 

Now,  I  realize  that 
there's  been  plenty  written 
about  tuners  already,  but 
there  seems  to  be  a  short- 
age of  articles  on  versions 
that  are  simple  enough 
and  cheap  enough  so  that 
one  does  not  have  to  go 
out  and  buy  it  ready-built. 


Well,  this  one  has  no  hard- 
to-find  parts,  is  simple  to 
build,  and  will  give  an  ex- 
cellent match  into  almost 
anything  that  even  vaguely 
resembles  a  longwire.  The 
icing  on  the  cake  is  that 
the  sum  cost  of  all  the 
parts  in  it  will  probably  be 
less  than  the  cost  of  the 
box  that  you  choose  to  put 
it  in.  That  could  get  pretty 
cheap! 

The  Parts 

The  capacitor  is  straight 
out  of  a  junked  AM  or 
AM/FM  tube-type  radio, 
The  only  care  in  choosing 
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Fig.  1.  Suggested  layout. 


one  lies  in  making  sure  the 
plates  aren't  bent  to  the 
point  of  scraping  one 
another.  The  plates  we 
want  to  connect  are 
always  the  larger  set  (in 
mu  I  ti-  ganged  versions); 
just  ignore  any  others. 
Plate  spacing  in  these 
older  radios  was  pretty 
much  standardized,  and 
all  that  I've  seen  will  work 
at  the  150200-Watt  level 
for  SSB  and  at  slightly  less 
for  CW.  The  frame  of  the 
capacitor  is  already  con- 
nected to  the  rotating  set 
of  plates,  so  all  you  have 
to  do  is  make  one  connec- 
tion to  the  stationary  set. 

The  inductor  is  home 
wound,  which  solves  that 
procurement  problem  It 
consists  of  48  turns  of 
about  18  gauge  (not  criti- 
cal) insulated  or  bare 
hookup  wire  wound  on  a 
one-inch  diameter  form,  16 
turns  to  the  inch,  for  a  total 
of  three  inches  of  coil. 
Some  hookup  wire  that 
Radio  Shack  sells  in  three- 
packs  has  insulation  over  it 
that  makes  it  wind  at  16 
turns  to  the  inch  when 
close-spaced,  so  you  might 
use  some  of  that  if  you 
have  any  If  not,  just  wind 
the  wire  you  have,  close- 


spaced,  and  then  stretch  it 
out  until  it  is  three  inches 
long. 

What  you  wind  the  in* 
ductor  on  is  up  to  you  A 
piece  of  plastic  pipe  (ABS 
is  preferable  to  PVC,  but 
again,  this  is  not  critical),  a 
tube  that  solder  comes  in, 
a  couple  of  pill  bottles 
glued  end-to-end,  or  a 
Plexiglas™  X-shaped  frame 
—  which  would  be  ideal. 
Lacking  any  of  these,  just 
about  any  non-metallic, 
one-inch  diameter  by  at 
least  three-inch  long  form 
would  be  satisfactory  since 
we  don't  intend  to  run  kilo- 
watts of  power  through  il 
Any  minor  difference  in  in- 
ductance due  to  the  form 
material  would  be  compel 
sated  for  by  the  infinitely 
variable  capacitor 

After  you  have  com- 
pleted winding  the  induc- 
tor, solder  short  pieces  of 
wire  to  the  third,  tenth, 
nineteenth,  and  twenty- 
ninth  turns  on  the  coil,  tak- 
ing care  to  avoid  making 
electrical  contact  with  any 
adjacent  turns.  These  wires 
will  be  connected  to  the 
inductance-selector  switch 
later. 

The  inductance^selector 
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rotary  switch  is  stock 
Radio  Shack;  either  the 
6-position  or  the  12-posr- 
tion  type  will  work  just 
fine.  I  know  that  using 
these  runs  afoul  of  the  tra- 
dition of  using  rf  ceramic 
switches  in  this  applica- 
tion, and  if  you  have  a 
ceramic  version,  by  all 
means  use  it  I  didn't  use 
one  in  any  of  the  tuners  I 
built  and  thus  far  have  had 
no  problems.  The  12-posi- 
tion  switch  has  the  advan- 
tage of  allowing  you  to  add 
extra  taps  to  the  inductor  if 
you  want  to  experiment, 
while  the  6-position  is  less 
cumbersome  in  the  original 
version. 

Construction  Hints 

Something  along  the 
lines  of  a  metal  enclosure 
should  be  used  to  house 
the  tuner;  otherwise,  hand 
capacitance  could  cause 
the  settings  to  not  stay  put 
when  anything  near  the 
tuner    is    moved.    That 


means  that  if  you  were 
planning  to  build  a  ply- 
wood,  fiberboard,  or  even 
cardboard  box  to  house  the 
thing,  make  sure  the  inside 
of  the  box  is  completely 
lined  with  tin  foil  or  the 
equivalent.  That  also  pre- 
vents TVI  and  gives  a 
ground  return  path  for  the 
rotary  plates  on  the  ca- 
pacitor. 

When  transmitting,  the 
antenna  end  of  the  tuner 
can  have  some  pretty  high 
rf  voltages  present  on 
it,  so  be  sure  to  use  a  con- 
nector that  has  some  in- 
sulation to  it.  A  bolt 
through  a  plastic  pen 
sleeve  on  a  vinyl  grommet 
would  be  one  suitable  ex- 
ample.  Try  to  keep  the  indi- 
vidual wires  separated  and 
away  from  the  case  to 
avoid  flashovers,  and  keep 
wire  lengths  down  to  the 
minimum  needed  to  make 
the  connections.  That  last 
precaution  will  help  avoid 
stray  inductance. 
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Fig.  2.  Schematic.  See  Parts  List 


Summary 

Before  I  built  my  first 
longwire  turner;  my  ac- 
tivities were  confined  to 
one  or  two  bands  due  to 
the  lack  of  a  good  all-band 
antenna.  Now  I  operate 
wherever  I  want,  with 
capability  for  really  quick 
band  change,  thanks  to  the 
tuner  and   a  handy  knob- 


setting  log.  It's  also  kind  of 
nice  not  to  have  to  worry 
about  bad  weather  knock- 
ing out  my  antenna,  since 
the  tuner  would  be  loaded 
quickly  into  a  makeshift 
wire  thrown  up  for  the  oc- 
casion. All  in  all,  having 
one  is  a  heck  of  an  asset  to 
my  station.  I  hope  you  en- 
joy yours  as  much  as  I  do 
mine  ■ 


Parts  List 
J1 — SO-239  connector  or  RCA-type  phono  plug 
J2—  Feedthrough  antenna  insulator,  commercial  or  homemade 
LI  — Home-brew  inductor— see  text 

S1—  6-  or  l2*position  rotary  switch,  Radio  Shack  or  equivalent 
C1  —  Approx,  360-pF  variable  capacitor,  salvaged  out  of  tube-type 

radio,  AM  or  AM/FM  type 
Miscellaneous;  cabinet  2  knobs 
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6701  MacAtpine 
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The  Penultimate  CPO 

a  nondiscrete  LSI  device 


It  has  been  my  observa- 
tion that  most  code- 
practice  oscillators  in  use 
these  days  — both  commer- 
cial and  home-built  — leave 
a  lot  to  be  desired.  Many  of 
these  are  actually  buzzers 
—  or  sound  like  one! 

I  enjoy  teaching  the  code 
to  prospective  Novices,  and 
it  is  my  contention  that  a 
good  code-practice  oscilla- 
tor ought  to  sound  like  the 
real  thing.  That  is,  it  should 
sound  just  the  way  a  CW 
signal  received  off  the  air 
sounds!  A  perfect  CW  sig- 
nal should  — and  does- 
sound  like  a  perfect-keyed 
sine  wave,  with  no  clicks  or 
thumps  as  the  key  makes  or 
breaks  contact,  and  with  no 
frequency  shift  when  the 
oscillator  starts  up. 

Building  a  perfect  sine- 
wave  oscillator  is  easy,  The 
trick  is  to  build  one  that 
won't  produce  clicks  or 
shift  frequency  as  it  is 
turned  on  and  off.  This  is 
next  to  impossible  with  less 
than  a  very  complicated 
and  elaborate  circuit.  How- 
ever, there  is  another  and 


POWER    SUPPLY 


f 


SQUARE 

WAVE 

OSCILLATOR 


ftt 


'TONE 
ADJUST 


BAND 
PASS 

FILTER 


simpler  way  to  do  the  job 
[see  Fig.  1),  It  is  much  easier 
to  build  a  square-wave 
oscillator,  which  is  easily 
keyed,  and  filter  its  output 
with  a  narrow  bandpass 
filter  so  that  only  the  fun- 
damental frequency  is 
passed  to  the  output.  The 
result  is  a  perfect-keyed 
sine-wave  oscillator,  with 
no  clicks,  thumps,  or  chirps. 

Fig.  2,  the  schematic 
diagram,  shows  the  results 
of  my  attempts  to  design 
the  ultimate  code-practice 
oscillator.  The  circuit  is  tru- 
ly state  of  the  art,  using  no 
discrete  transistors.  All  ac- 
tive components  are  com- 
monly-available ICs.  This 
circuit  will  produce  a  sine- 
wave  tone  with  no  clicks  or 
chirps  and  with  sufficient 
audio-power  output  to 
drive  a  speaker  to  room- 
filling  volume  at  very  low 
distortion, 

Circuit  Description 

Referring  to  Fig,  2,  the 
power-supply  circuitry  is 
straightforward,  employing 
a  bridge  rectifier,  capacitor- 
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input  filter,  and  a  3-terminal 
voltage  regulator  (IC1).  An 
LED  is  included  as  a  pilot 
lamp  to  indicate  when 
power  is  on. 

The  oscillator  circuit, 
IC2ar  is  a  classic  op-amp 
square- wave  oscillator, 
modified  to  provide  for  a 
frequency  (tone)  adjust  and 
on-off  keying.  It  is  followed 
by  a  narrow  bandpass  filter, 
IC2b,    with    a    center-fre- 


quency adjust  to  provide 
for  matching  the  filter-pass 
frequency  to  the  oscillator- 
output  frequency. 

The  output  from  the 
bandpass  filter,  a  keyed 
sine  wave,  is  passed  on  to 
the  audio-power  amplifier, 
IC3.  I  chose  an  LM380  IC 
amplifier  for  the  audio- 
output  stage  because  it  is  a 
high-quality,  low-distortion 
audio  amplifier  capable  of 
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Fig.  1.  Block  diagram. 


Fig.  2.  Schematic  diagram.  H  =  7  20- V  primary,  1B-V 
(300-mA)  secondary;  ICl=uA7812UC  12~V  regulator; 
IC2  =  LM358N  dual  op  amp;  IC3  =  LM3B0N  power 
amp;*IC3  ground  pins:  2,  3,  4,  5,  7,  10,  11,  12. 
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driving  anything  from  a 
4-Ohm  speaker  to  high- 
impedance  headphones. 

Construction 

This  circuit  is  so  simple 
that  the  time  required  to 
produce  a  PC  board  for  it 
did  not  seem  justified,  I 
built  my  unit  on  a  small 
piece  of  perfboard.  Al- 
though I  used  trimmer  pots 
for  the  tone-adjust  and 
filter  center-frequency- 
adjust  controls,  these  could 
be  f ront-panel-mounted- 
type  controls  if  you  feel 
that  frequent  tone  ad- 
justments are  desirable.  I 
built  my  unit  into  a  small 
Ten-Tec  enclosure  and 
mounted  the  power  switch, 
pilot  light  LED,  and  volume 
control  on  the  front  panel, 
with  the  key  jack,  head- 
phone/speaker jack,  and  ac 
fuse  holder  on  the  rear 
panel.  You  may  wish  to 
eliminate  the  power*supply 
circuitry  if  you  have  a 
source  of  12  V  dc  available 


to  power  the  unit  and  tin 
not  desire  a  built-in  power 

supply- 
Initial  Adjustment 

To  adjust  the  controls, 
proceed  as  follows:  Plug 
the  unit  in,  turn  on  [hv 
power  switch,  and  advance 
the  volume  about  a  third  of 
the  full  rotation.  Center  the 
tone  and  center-frequency 
controls.  Plug  a  key  into  the 
key  jack  and  key  the  unit 
Holding  the  key  down,  ad- 
just the  tone  control  for  the 
desired  pitch.  Next  adjust 
the  bandpass  control  for 
the  loudest  volume  and 
clearest  tone.  The  unit  is 
now  ready  to  operate 

You  will  find  that  this 
oscillator  will  produce  a 
tone  that  remarkably  t 
sembles  the  quality  of  a  CW 
signal  received  off  the  air.  It 
is  easy  to  buitd  and  a 
pleasure  to  lm-  If  you  are 
learning  or  teaching  the 
code,  this  project  is  for 
youfH 
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ATTENTION  MOBILE  HAMS 


15  METER  MOBILE  TRANSCEIVER 

CW  &  USB 

NCG  1SSB 


#_•  «  ©  €» 


«     - 


THE  QRP  RIG  WITH  THE  BtG  RtG  SOUND  ACTIVE 
NOISE  BLANKER-RF  GAIN— CW  SWITCH  — 
SQUELCH  — MIC  GAIN  — DIGITAL  FREQUENCY 
DISPLAY- HI/LO  POWER  SWITCH  — 13,8  VDC  5A 
POSITIVE  OR  NEGATIVE  GROUND. 

See  your  dealer  for  a  demonstration. 

DEALER  INQUIRY  INVITED. 

NEW  438  to  450  MHz 

PLL  mobile 
^aie  Memory-Scan 

1275  N.  GROVE  ST. 
ANAHEIM,  CALIF.  92806     (714)  630-4541 


ASCII  MORSE  RTTY 


MONITOR  *149, 

(Optional* 


COMPUTER 


SKT-100 
COMPLETE 
KEYBOARD 
TERMINAL 

*375.  km 

(L«t  Monitor) 
A  tumbled  1430 


3= 


Features 

•  ASCII  &  BAUDOT 

•  Auto  Sync.  1-150  WPM  CW 

•  Narrow  &  Wide  Shift  TU 

•  Microcomputer  Interface 

TRANSCEIVER 


n 


* 


SERIAL 


LOOP  or  RS232 


ALSO  AVAILABLE: 

SCT-100  STAND  ALONE  VIDEO  BOARD 
Assembled  &  Tested  '215. 

Full  Kit  »175.  Partial  Kit  115. 

ABM-200  ASCII  BAUDOT  MORSE  CONVERTER    '189. 


AFSK/KEY 
(SEND} 


^r    it    *    it 


AUDIO 
(COPY) 


Key    ce 


Input 


»XIT€X  CORP 

9861  Charlwell  Drive 
Dallas.  Texas  75243     (214)349  2490 


MC/VISA        ORDER  BY  PHONE 

Prices  subject  to  change  wllhoul  nolice. 


Key  Op  no  nil 


**B2 


UDT  170  UNIVERSAL  DATA  TRANSCEIVER 

Converts  any  ASCII  or  Baudot  TTY '  or  Video  Terminal 
into  a  multiple  &aud  rate  data  transceiver  for  RTTY  and 
Morse  operation,  (Boards  sold  separately) 

price    $549 
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lim  Heyen  WA9FDP/WR9ACD 
417  West  Walnut  Street 
Gf7fapfe  H  620U 


Get  Out  and  Vote 

a  grass  roots  project  for  this  election  year 


This  system  was  de- 
_  signed  to  allow  two  or 
more  remote  receivers  to 
be  fed  into  one  repeater 
transmitter  The  system  is 
very  inexpensive  and  is  sim- 
ple to  build  (Fig.  1), 

I  originally  designed  this 
circuit  to  be  used  with  four 
remote  receivers  and  a 
four-frequency  scanner  at 
the  transmitter,  The  scan- 
ner I  had  would  not  scan 
fast  enough  to  satisfy  me. 
We  are  using  Midland 
13-509  220-MHz  rigs  split 
apart  for  our  links,  I  had  a 
receiver  for  each  transmit- 
ter, so  I  put  a  separate  re- 


ceiver   in    for    each    link 
These    four    receivers    are 
tied  together  and  fed  into 
the  transmitter  with  a  cir- 
cuit to  be  explained  later, 

What  it  Does 

This  circuit  causes  a  de- 
lay on  link  key-up.  The 
length  of  the  delay  is  deter- 
mined  by  the  signal 
strength  at  the  receiver, 

When  a  mobile  station 
keys  his  mike  to  access  the 
system  and  brings  up  more 
than  one  remote  receiver, 
the  receiver  with  the  strong- 
est signal  will  come  on  first 
The  COR  on  the  link  receiv- 
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Fig,  1.  Voting  system  block  diagram. 


er  at  the  repeater  transmit- 
ter also  will  come  on  first. 
The  positive  voltage  from 
the  COR  will  cause  the 
audio  latching  board  to 
lock  the  audio  from  that  re* 
ceiver  to  the  transmitter. 

How  It  Works 

This  system  uses  a  555 
timer  (IC1)  to  give  a  delay 
on  the  remote  link  transmit- 
ter key-up  (Fig.  2).  This 
delay  time  varies  from  no 
delay  with  a  strong  signal  to 
up  to  a  one-second  delay  on 
a  weak  signal  This  is  done 
by  varying  the  voltage  on 
pin  5  of  the  555  delay  timer. 
Varying  the  voltage  on  pin  5 
wilt  change  delay  time  in- 
dependently of  the  RC  net- 
work. As  the  voltage  on  pin 
5  is  decreased,  the  delay 
time  will  decrease  This  is 
done  with  Q1  and  Q2  Ql 
simply  amplifies  the  volt- 
age from  the  first  limiter  of 
a  Motorola  Motran  receiv- 
er. The  first  limiter  voltage 
varies  from  0  with  no,  or  a 
weak,  signal,  to  about  a 
minus  1.5  volts  with  a 
strong  signal,  D1  is  used  to 
raise  the  base  voltage  on 
Q1  enough  for  it  to  func- 
tion. The  average  (silicon) 
diode  has  a  07-volt  drop 
across  it,  This  1N270  (ger- 


manium) has  only  a  0.3-volt 
drop,  I  have  not  tried  a 
silicon  diode,  but  if  a  1 N270 
is  not  available,  I  believe 
the  only  difference  would 
be  in  sensitivity  adjustment 

As  the  signal  gets  strong- 
er, the  collector  voltage  of 
Q1  rises,  causing  the  collec- 
tor voltage  of  Q2  to  lower. 
This  pulls  the  voltage  of  pin 
5  of  IC1  down,  This,  in  turn, 
decreases  the  delay  time. 
The  amount  of  delay  with  a 
weak  signal  may  be  varied 
with  R3  of  I  CI.  I  have  our 
system  set  at  about  half  a 
second. 

The  basic  voting  system 
isQ1fQ2,andlC1,  I  have  in- 
corporated a  3-minute  time- 
out timer  (IC2)  on  the  same 
board.  The  COR  (Fig.  4)  is 
not  mounted  on  the  board 
—  but  look  at  the  connec- 
tions. When  the  COR  is  re- 
laxed, it  pulls  pins  2  and  4  of 
both  timers  through  a  diode 
to  ground.  This  resets  both 
timers,  The  COR  then  ap- 
plies^ Vdc  when  keyed  to 
the  circuit. 

Q8  is  a  U56  and  gives  you 
a  high  output  (  +  12)  with 
delay  and  time-out.  Q9  is  a 
U06  and  will  pull  in  just 
about  any  push-to-talk  cir- 
cuit. It  also  has  delay  on 
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and  time-out. 

You  should  notice  that  a 
large  number  of  bypass  ca- 
pacitors are  used.  These  are 
needed  to  prevent  oscilla- 
tion and  rf  problems.  I  have 
never  shielded  any  of  these 
boards,  but  it  may  not  be  a 
bad  idea  if  it  will  be  near  a 
strong  rf  field, 

With  the  exception  of  D1 
(1N270),  the  diodes  are  not 
critical. 

Alignment 

Alignment  is  simple  All 
voltage  readings  are  taken 
from  pin  5  of  IC1.  To  start 
the  alignment  procedure, 
set  Rl  to  maximum  sensi- 
tivity and  R2  to  ground.  Ad- 
just R4  of  IC2  for  maximum 
time.  Make  all  connections 
and  apply  voltage.  Adjust 
R3  for  about  a  one-second 
delay  on  key-up.  This  can 
be  set  to  whatever  delay 
you  want  later.  At  this 
point,  pin  5  of  I  CI  should  be 
about  07  to  1  volt  below 
Vcc  The  voltage  should  not 
vary  when  a  full  saturating 
signal  is  applied  to  the  re- 
ceiver. Apply  a  fully- 
saturating  signal  to  the  re- 
ceiver and  adjust  R2  until 
pin  5  of  IC1  reads  0  25  volts. 

While  the  signal  is  still 
applied,  adjust  R1  to  de- 
crease sensitivity.  Decrease 
R1  just  enough  to  raise  pin  5 
voltage  by  0.1  to  0.2  volts, 
giving  you  a  total  voltage 
on  pin  5  of  0.35  to  0.45,  with 
a  strong  signal.  Do  not  ex- 
ceed 0.5  volts.  With  no  sig- 
nal, pin  5  will  read  about 
37  This  reading  will  de- 
pend on  Vcc.  I  had  4.8  volts 
on  this  circuit.  Exactly  5 
volts  is  not  necessary;  but 
the  readings  may  vary  a  lit- 
tle. It  is  very  important  to 
have  well-regulated  voltage 
on  pin  6  of  IC1  and  Q1  and 
Q2  I  use  LM309  regulators. 
Adjust  R 3  to  the  desired  de- 
lay, R4  to  time-out  time, 
and  that  is  it! 

I  have  built  four  of  these 
delay  boards  and  was  very 
surprised  to  find  that  they 

all  tuned  exactly  the  same 
and  all  worked  well.  The 
voltage  readings  did  vary  a 
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Fig.  2.  Link-signal  delay  and  A-minute  time-out  board, 
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TO  TRANSMITTER   RREAMP 


small  amount  due  to  the 
fact  that  all  four  had  just  a 
little  different  input  volt- 
age. The  difference  really 
was  not  enough  to  mention 

Bob  Heil  K9EID,  of  Ma- 
rissa,  Illinois,  is  working 
with  this  system  also,  on  his 
club's  .81/21  machine.  He 
seems  to  be  very  happy 
with  it.  As  far  as  I  know,  he 
has  had  no  problems  with  it 

I  have  been  working  on 


Fig.  3.  Audio  latching  board. 

this  circuit  for  about  three 
years.  I  knew  it  had  to  be 
possible,  but  did  not  know 
just  how  when  I  began,  I 
have  had  this  circuit  in  use 
for  about  a  year  on  the  Gil- 
lespie, Illinois,  .22/82  ma- 
chine. We  have  two  remote 
receivers  on  now,  with  a 
third  one  just  about  ready 
to  go.  The  receiver  sites  are 
about  25  miles  apart.  Every- 
one seems  to  be  well  satis- 


fied with  its  operation.  It 
does  a  good  job  for  mobiles 
and  hand-helds 

I  have  found  that  running 
the  repeater  receiver 
squelch  and  COR  adjust- 
ments just  a  little  tighter 
than  normal  helps  the  fad- 
ing base  stations.  This  way, 
the  signal  does  not  have  to 
get  so  noisy  before  the  sys- 
tem switches  to  another  re- 
ceiver site.   This  switching 
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1%  4.  COR  tor  the  Midland  13-509. 


has  been  no  problem  with 
mobiles  or  hand-held  units. 
I  am  sure  that  most  repeat- 
ers were  meant  for  them,  so 
there  is  no  real  problem. 

Fig.  3  shows  what  I  am 
doing  at  the  transmitter  site 
to  pick  out  the  receiver  site 
that  comes  on  first  or  the 
strongest  signal.  This  circuit 
is  fed  by  the  output  of  all 
four  link-receiver  CORs, 
The  audio  from  the  four  re- 
ceivers is  fed  to  the  four  re- 
lays, then  to  an  audio  pre- 


amp,  and  from  there  to  the 
repeater  transmitter  audio 
input,  i  he  relay  that  passes 
receiver  audio  to  the  re- 
peater transmitter  is  closed 
when  COR  voltage  is  ap- 
plied to  the  base  of  the 
relay-keying  transistor.  The 
collector  of  that  transistor 
then  pulls  the  base  of  the 
remaining  three  transistors 
to  ground  through  the  di- 
odes. This  prevents  any  of 
the  remaining  relays  from 
closing.    Should    a    mobile 


drop  out  of  the  first  receiv- 
er keyed  up,  he  will  then 
jump  to  the  next  receiver 
activated,  and  so  on. 

R5  through  R8  are  50k 
pots  installed  for  audio 
level  matching,  R1  through 
R4  are  balancing  pots. 
These  may  not  be  neces- 
sary, but  I  found  that  with- 
out them,  one  of  the  four 
circuits  would  always  key 
up  before  the  rest. 

To  align  R1  through  R4, 
set  them  all  to  ground,  or 
no  capacity  added.  Tie  all 
four  COR  inputs  together 
and  pulse  12  V  dc  to  all  of 
them  at  the  same  time. 
Each  time  you  put  voltage 
to  all  four,  one  will  always 
key.  Adjust  in  a  small 
amount  of  capacity  until 
the  next  one  does  the  same. 
By  adjusting  R1-R4  in  this 
manner,  you  soon  will  get 
the  unit  to  key  up  at  ran- 
dom, i,e,,  each  time  voltage 
is  applied,  a  different  cir- 
cuit will  lock  on.  This  proce- 
dure should  balance  it  as 


well  as  ever  needed. 

The  diodes  are  not  criti- 
cal. As  long  as  all  values  are 
close  to  the  same  for  each 
ot  the  four  relay  circuits,  I 
am  sure  the  resistors  are  not 
critical.  I  used  the  values 
marked  on  the  diagram. 
The  resistors  are  VS-Watt, 
5%,  The  four  transistors  are 
2N2222S. 

This  COR  circuit  was 
originally  designed  for  the 
Midland  13-509  receiver. 
We  are  using  the  Midland 
and  this  COR  for  our  link 
setup  on  the  Gillespie,  Il- 
linois, ,22/82  repeater  The 
input  of  the  COR  is  con- 
nected to  the  collector  of 
TR-13.  The  collector  volt- 
age  goes  low  with  a  signal. 

This  COR  is  very  stable 
and  sensitive.  There  are  no 
critical  parts,  but  I  did  use 
5%  resistors  and  a  good 
grade  of  wire-wound  10k 
pot 

This  COR  also  has  been 
installed  on  other  FM  re- 
ceivers with  good  results. ■ 


Hustler: 

The  First  Family 


of  mobile  amateur 
two  meter  antennas ! 


Maximum  range,  improved  gain  and 
better  SWR  at  resonance  put  you 
ahead  on  the  highway  with  Hustler 
Our  mobile  two  meter  antennas  are 
known  for  quality.  And  long  service 
life,  too.  Featuring  the  finest  stain- 
less steel  and  chrome  plated 
components. 

Its  quality  and  performance  like 
this  that  make  Hustler  the  mobile 
amateur  two  meter  antenna  you 
should  be  riding  with! 


Most  models  available 
in  1-1/ 4  meters. 


CGT-144 
$42  as 


BBLT-144A 
$34.95 
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HT-144 
S27  95 


Clearly  the  choice  of  tfti  se  who  know  quality 


HV 


® 


INC    *^305 


SPS-144 
S2S95 


3275  North  B.  Ave  •  Kissimmee.  Florida  32741 


M  VS^LEH 


DEALERS 

Appliance  &  Equipment  Co .,  Inc. 
231 7  Vance  Jackson  Rd, 
San  Antonio,  TX  7821 3 
(512)734-7793 

Electronic  Sales,  Inc. 
1 00  West  Mercury  Blvd. 
Hampton.  VA  23669 
(804)  722-9824 

G.LS.M.O.  Communications 
2305  Cherry  Rd, 
Rock  HilJ,SC  29730 
(803)366-7157 
WATS  (800)  845^6183 

Iris  La  Communications 
71 49  S.W.  Eighth  St. 
Miami,  FL  33144 
(305)  264-4636 

Mid-Corn  Electronics,  Inc. 
2506  S.  Brentwood  Blvd. 
St  Louis,  MO  63 144 
(314)961-9990 

Route  Electronics,  Inc. 
220  Route  46 
TotawaiNJ07512 
(201)256-8555 
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CALL  TOLL  FREE 


8  0  0 


2  2  8 
4  0  9   7 


Amto/uGf/tiat 


FEATURES 

No  Crystals  to  buy 

Lo  Band  32-50  MHZ 

Ham  Band  146-148  MHZ 

High  Band  148-174  MHZ 

UHF  Band  450-470  MHZ 

"T"  Band  470-512  MHZ 

Auto  Search 

Delay  Scan 

Automatic  Lock  Out 

AC/DC  Operation 

Simple  Programming 

Scan  Rate  20  ch./sec. 

Ext.  Antenna  Jack 

Ext.  Speaker  Jack 

Big  3"  Front  Mounted  Speaker 

UL  Listed  /  FCC  Certified 


Bearcat®  210 

PROGRAMMABLE  SCANNER 

LIMITED  SPECIAL 

ONLY 
$199,95 


FM/AFC  Band_, 
Width  Selector 


Dial  Light  ON/OFF  Switch 
Power  Switch 


PANASONIC  RF-2900 

r Tuning/Battery  Check  Indicator 


Volume 
Control 


-A\  I  -Frequency  Digital  Display 
r-Bend  Selector 


Dtgiial  Display 
ON/OFF  Switch 


Separate  — 
Bass/Treble  Control 
Earphone/Ext  Speaker  Jack 
MPXOUT  Jack -■ 
Rec  OUT  Jack-1 


-SW  Calibrator 

RF  Gam  Control 

■— BFO  Pitch  Control 

^2-Speed  Tuning  Control 


PANASONIC  RF-4900 

General  Coverage  Receiver 
List  $549.95 
Ours  $399,95 


Suggested  List    $329.95 
SPECIAL  $219.95 


NEWSHURE444D 

Dual  Impedance 
Normal/Vox  Slide  Switch 
Adjustable  Height 
Mfg.  List  $90.00 
SAVE  AT  ONLY  $49.95 


•  t* 


KENWOOD  TR-7800 
2  Mtr.  Transceiver 

CALL  for  Discount  Price 


KENWOOD  TR -2400 

2  Mtr.  Hand  Held 
144-148  MHZ 
List  S395.00 
CALL  FOR  PRICE 


VISA 


Call  for  LOWEST  PRICES  on  Antennas  and  Towers 
<M  PRICES  SUBJECT  TO  CHANGE  AND  AVAILABILITY 

Communications  Center 


1840  "O"  STREET     LINCOLN,  NEBRASKA  68508 

In  Nebraska  Call  402/476  7331 


master  charge 
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Robert  8.  Grove  WA4PYQ 
Grove  Enterprises,  Inc. 
Rt.  1,  Box.  756 
Brasstown  NC  28902 


A  Wider  Windom 


broadbanded  sans  transmatch 


It  has  been  nearly  fifty 
years  since  Loren  Win- 
donrl  W8GZ  started  expert 
meriting  with  an  off-center- 
fed  Hipole  which  would 
catch  the  fancy  of  genera- 
tions of  hams+ 

The  principle  was  simple: 
White  a  centerfed  dipole 
exhibits  a  75-Ohm  resonant 
response  on  its  half-wave 
frequency  and  near  that  on 
the  third  harmonic,  it  is  far 
from  an  allband  antenna. 
Would  it  be  possible  to  lo- 
cate a  feedpoint  other  than 
the  center  which  would 
show  a  common  imped- 
ance  on  several  harmoni- 
cally-related ham  bands? 
Loren  Windom  decided  to 
find  out 

After  considerable  exper- 
imentation, he  determined 
that  a  point  14%  away  from 
the  center  of  the  antenna 
(that  is,  36%  from  the  end) 
exhibited  a  nearly  identical 
feedpoint    impedance    on 


even  multiples  of  the  half- 
wave  frequency.  Rf  signals 
at  3.5,  7, 14,  21,  and  28  MHz 
would  see  an  impedance  of 
approximately  400  Ohms 
under  ideal  free-space  con- 
ditions. Early  amateurs 
used  single-wire  feed,  ap- 
proximating the  correct 
feedpoint  impedance. 
Later,  300-Ohm  open-wire 
line  was  used,  as  was  TV 
twinlead. 

But,  as  many  amateurs 
have  found  out,  longwire 
antennas  cut  for  the  CW 
portion  of  the  bands  begin 
to  balk  at  signals  in  the 
higher  portions  of  the 
phone  bands. 

With  these  limitations  in 
mind,  I  decided  to  see  if  the 
off-centerfed  antenna 
could  be  reconfigured  to 
accommodate  phone  oper- 
ation without  the  use  of  an 
external  tuner. 

Dozens  of  individual  ex- 
periments   were    devised, 
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Fig.  7.  Construction  details  of  the  phone  man's  Windom. 


each  involving  a  gradual 
change  in  feedpoint,  feed- 
line  length,  total  dipole 
length,  and  individual 
lengths  of  each  dipole  leg, 
Results  were  frustrating. 
When  one  band  would  rep- 
resent a  1:1  swr,  another 
would  show  a  zillion  to 
one!  The  problem  was  not 
so  severe  on  75  and  40  me- 
ters because  subtle  dimen- 
sional changes  were  not  so 
critical,  but  at  20  meters 
and  above  the  roof  came 
in! 

Initial  trials  were  done 
with  a  4:1  balun  transform- 
er connected  directly  at  the 
antenna  feedpoint.  I  then 
remembered  a  comment 
published  somewhere  that 
it  is  often  better  to  isolate 
the  balun  with  a  length  of 

balanced  line  first.  The  lit- 
erature reported  that  a 
length  of  44  feet,  or  multi- 
ples thereof,  seemed  to  be 

ideal. 

I  could  not  get  that 
length  to  work.  Nor  did  I 
find  a  harmonically-related 
67-foot  length  to  be  of  ad- 
vantage. But  at  47-48  feet  of 
300-Ohm  feedline,  the 
antenna  tamed  down  con- 
siderably. Swr  readings 
were  reasonable  on  all 
bands,  and  with  some 
judicious  pruning  of  anten- 
na length,  the  swr  was  re- 
duced even  further. 

The  magical  combina- 
tion, at  least  at  my  location, 
with  the  antenna  elevated 
about  25  feet  above 
ground,  seems  to  be  a  134- 


foot  dipole  divided  into  90- 
and  44-foot  sections.  This 
combination  results  in  a 
feedpoint  17%  off  center 
(33%  from  one  end). 

Early  versions  of  300- 
Ohm-fed  antennas  were 
generally  matched  by  run- 
ning the  feedline  directly  to 
an  antenna  tuner  in  the 
shack  or  by  matching  the 
feedpoint  impedance  with 
a  4:1  balun  transformer. 
The  transformer  was  almost 
always  made  from  two  bi- 
filar-wound  B  &  W  self -sup- 
porting  coils  mounted  on 
ceramic  standoff  insulators 
and  secured  inside  an 
aluminum  Bud  box.  Itwas  a 
large  contrivance,  but  it 
worked! 

Nowadays,  with  the 
ready  availability  of  ferrite 
core  materials,  the  physical 
size  and  the  balun  may  be 
reduced  considerably.  Kits 
may  be  ordered  from  adver- 
tisers found  in  the  pages  of 
73  Magazine,  and  commer- 
cial units  are  available  al- 
ready assembled. 

The  balun  transformer 
which  we  used  was  the 
world-famous  W2AU,  mar- 
keted by  Unadilla  (Micro- 
wave Filter  Company,  6743 
Kinne  Street,  East  Syracuse 
NY  13057)  for  $14.95  and 
carried  by  many  amateur 
radio  supply  houses. 

Ferrite-core  balun  trans- 
formers typically  perform 
uniformly  from  3-40  MHz, 
but  ours  seemed  to  work 
well  down  to  160  meters. 
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We  did  not  try  transmitting 
on  b  meters,  but  reception 
from  100  kHz  to  50  MHz 
was  phenomenal! 

It  is  recommended  that 
the  experimenter  who  in- 
tends to  put  up  one  of  these 
modified  Windoms  should 
start  with  measurements 
slightly  long  and  prune  the 
antenna  down  to  proper 
performance  Begin  with  a 
48-foot  feed  line,  93  feet  of 
wire  for  the  long  end  of  the 
antenna,  and  46  feet  for  the 
short  end, 

Three  strain  insulators 
will  be  needed,  one  for  the 
middle  and  one  on  each 
end.  Galvanized  stranded- 
steel  guy  wire  is  probably 
the  best  all-around  antenna 
wire  for  this  purpose.  It  is 
strong,  corrosion  resistant, 
inexpensive,  and  easily  sol- 
dered It  is  readily  available 
at  most  hardware  stores. 

After  passing  the  antenna 
wire  through  the  end  insula- 
tors, wrap  it  lightly  around 
itself  so  that  it  can  easily  be 
changed  in  length  for  tests. 

For  feedlirie,  use  a  48- 
foot  length  of  outdoor  300- 
Ohm  W  twinlead  to  start 
with  It  may  be  trimmed  to 
47  feet  if  juggling  the  anten- 
na length  does  not  bring  the 
swr  down  to  a  satisfactory 
level 

For  the  run  to  the 
shci<  k,  75-Ohm  coaxial 
cable  is  recommended.  Un- 
less transmit  power  is  to  ex- 
ceed 300  Watts,  RG-59/U 
will  work  just  fine.  If  you 
have  a  length  of  RG-b/U 
cable-TV  coax,  it  will  work 
just  as  well  Ms  slightly 
larger  diameter  may  require 
some  vinyl  jacket  shaving 
at  the  ends  to  accommo- 
date a  conventional  adapt- 
er sleeve  for  the  PL-259  con- 
nectors. 

I  found  the  easiest  way  to 
erect  the  antenna  was  to  tie 
a  rock  to  the  end  of  a  roll  of 
nylon  twine,  unwind  thirty 
feet  or  so,  and  heave  it  over 
an  upper  limb  of  a  tree.  The 
twine  is  cut  from  the  roll 
and  tied  to  an  end  insulator. 
It  is  easily  hoisted  over  the 
branches.  The  process  is  re- 


peated at  another  tree  at 
the  far  end  of  the  antenna. 
Such  an  arrangement 
makes  it  easy  to  lower  and 
raise  the  antenna  during 
tuning  procedures,  as  well 
as  provides  access  to  the 
antenna  for  repair  or  severe 
weather  protection.  The 
lower  end  of  the  twine  may 
be  tied  to  an  inconspicuous 
nail  driven  into  the  tree 
trunk. 

A  typical  chart  of  swr  ver- 
sus frequency  for  one  off- 
GCTterfed  antenna,  which  I 
personally  use,  is  shown  be- 
low I  he  antenna  is  134  feet 
in  total  length,  fed  at  a 
point  which  divides  it  into 
90-  and  44-foot  lengths  by  a 
48-foot  length  of  heavy- 
duty  outdoor  300-Ohm  TV 
twinlead.  A  Unadilla  4:1 
balun  transformer  connects 
the  twinlead  to  a  random 
length  of  RG-6/U,  75-Ohm 
TV  coax  to  the  shack. 
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Signal  reports  have  been 
outstanding.  Even  with  less 
than  100  Watts  input  to  the 
n^r  it  was  hard  to  call  CQ 
without  receiving  a  reply, 
often  from  several  stations, 
commenting  on  the1 
strength  of  the  signal. 

Carefully  pruned,  the 
phone  man's  Windom  an- 
tenna is  an  inexpensive  way 
for  any  ham  to  get  top  per^ 
formance  on  all  h\-  bands 
without  having  to  resort  to 
a  transmatch   I 
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RYRYRYRY 

an  electronic  torture  test  for  RTTY  systems 


Here  is  an  electronic 
"RY"  tape  for  those 
who  don't  have  a  mechan- 
ical transmitter-distributor 
(TD)  for  their  Teletype® 
system  or  who  have  be- 
come tired  of  making  pa- 
per tapes.  It  is  useful  for 
on-the-air  transmissions,  as 
well  as  for  adjusting  and 
troubleshooting  your  own 
teletype  system  The  solid- 
state  RY  tape  has  to  be 
superior  to  a  paper  tape  if 
only  because  it  can  send  an 


unlimited  number  of  RYs. 

The  solid-state  unit  uses 
eight  integrated  circuits 
and  can  be  built  to  operate 
on  any  of  the  teletype  cir- 
cuit speeds.  It  always  starts 
by  sending  an  R  as  the  first 
letter  and  will  shut  off  only 
after  sending  a  Y.  One  of 
the  prototype  units  was 
tested  with  an  expensive 
teletype  distortion  tester 
and  was  found  to  have  had 
zero  distortion  without  re- 
quiring any  adjustment  to 
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Fig.  1.  R  and  Y  Teletype®  coding. 


GROUND    Q 

DATA   SEL    D    O 

W  OUTPUT    Q 

STROBE 

"  0 

I 

2 
5 
4 
9 


:.' 


DATA 
INPUTS 


DATA 
SELECT 


7 


2* 


13 

12 
II 

ID 

e 


INVERTER 


,  DATA 
f  INPUTS 


t£0 

o 

100 


* OUTPUT 


■0    V 


CC 


DATA 
SELECT 

"TT~H~ 
A    6    C    D 


O     ' 


'  o 


fa} 


m 


Fig.  2.  The  74150  pinout  and  function. 
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the  unit.  It  was  built  for 
100-wpm  operation,  used  a 
reed  relay  to  control  the 
teletype  loop,  and  had 
been  set  to  speed  with  a 
homemade  frequency 
counter. 

The  solid-state  RY  tape 
in  this  article  is  designed 
for  60-wpm  operation,  al- 
though the  builder  can 
change  it  to  any  speed  by 
changing  the  RC  values  in 
the  clock  circuit.  The  unit 
can  be  made  using  TTL  ICs 
or  CMOS  ICs.  A  unit  made 
with  TTL  ICs  requires  that  a 
well-regulated  5 -volt 
power  supply  be  used.  The 
TTL  output  IC  is  capable  of 
sinking  48  mA,  so  it  is  able 
to  drive  most  5-volt  reed 
relays, 

A  unit  using  CMOS  tCs 
can  be  powered  by  nearly 
any  dc  supply  in  the  5-to- 
1 5-volt  range.  Stiff  regula- 
tion of  the  voltage  is  not  re- 
quired. The  CMOS  output 
IC  cannot  drive  a  relay,  so 
a  transistor  is  required. 

Since  performance  will 
be  the  same  for  units  made 
with  either  TTL  or  CMOS 
ICsr  overall  cost  should  be 
the  deciding  factor  in  de- 
termining which  to  use. 

Teletype  circuits  use  a 
seven-pulse  code  to  trans- 
mit data.  See  Fig,  1,  which 
illustrates   the    coding   for 


an  R  and  a  Y.  One  pulse  is 
used  as  a  start  signal,  anoth- 
er is  used  as  a  stop  sig- 
nal, and  the  remaining  five 
contain  the  coded  infor- 
mation for  each  letter.  The 
teletype  pulses  are  called 
mark  and  space  pulses,  A 
space  indicates  the  circuit 
is  open  and  a  mark  means  a 
closed  circuit.  The  start 
pulse  and  the  five  code 
pulses  are  the  same  length, 
but  the  stop  pulse  is  1.42 
times  as  long  as  one  of  the 
other  pulses.  F-or  this 
reason,  the  teletype  code  is 
often  referred  to  as  a 
7.42-unit  code 

The  stop  pulse  is  longer 
in  order  to  synchronize  the 
machines  on  a  teletype  cir- 
cuit. The  stop  pulse  gives 
machines  that  are  running 
slightly  slow  an  oppor- 
tunity to  catch  up  after 
each  letter  or  function  and 
thereby  start  in  synchroni- 
zation at  the  beginning  of 
each  new  letter,  If  the  stop 
pulse  is  longer  or  shorter 
than  1.42  units,  most  tele- 
type machines  are  not  af- 
fected, but  the  rate  at 
which  information  is  han- 
dled on  the  circuit  is 
slowed  or  speeded  up.  The 
actual  rate  of  information 
transmittal  on  the  so- 
called  60-wpm  circuit  is 
61.33    wpm.    If    the    stop 


pulse  were  made  1 .50  units 
long  with  the  other  pulses 
remaining  1  unit  in  length, 
the  transmission  rate 
would  decrease  about  0.65 
wpm  and  the  circuit  would 
transmit  information  at  the 
rate  of  60  68  wpm.  Such  a 
small  difference  would  not 
affect  the  machines  nor  be 
noticeable  to  the  opera- 
tors. 

Increasing  the  stop  pulse 
to  2.0-unit  lengths  would 
decrease  the  rate  by  4.44 
wpm  and  slow  the  circuit 
speed  to  56.89  wpm  While 
not  harming  the  machines, 
the  loss  of  speed  is  notice- 
able to  the  users.  The  solid- 
state  RY  tape  uses  a  7  50- 
unit  code  as  a  compromise 
between  the  cost  of 
building  a  unit  with  exactly 
the  correct  stop  pulse 
length  and  one  that  may  do 
the  job  but  obviously  runs 
slow.  Several  more  ICs 
would  be  necessary  if  the 
stop  pulse  were  to  be  made 
1  42  units  long 

Accepting  that  a  7.50- 
unit  code  is  satisfactory, 
the  design  of  the  solid- 
state  RY  tape  can  be  based 
on  an  74150  IC,  which  can 
be  used  to  form  the  tele- 
type code  for  the  R  and  Y 
letters,  The  74150  is  a 
16-line-to-1-line  data  selec- 
tor/multiplexer, which 
means,  in  simple  language, 
that  it  has  16  inputs  and  on- 
ly one  output.  Fig.  2(a) 
shows  a  bottom  view  of  the 
74150  pins  and  their  desig- 
nations. The  output  pin  of 
the  74150  can  be  switched 
to  any  of  the  input  data 
pins,  just  as  if  the  IC  were  a 
single  pole,  16-position 
rotary  switch.  See  Fig,  2(b] 
The  position  of  the  switch 
is  controlled  by  the  binary 
code  present  at  the  data- 
select  pins  of  the  74150. 

For  example,  if  the 
binary  code  for  5  were 
present  at  the  data-select 
pins,  the  output  pin  would 
be  connected  to  data  input 
prn  number  5.  There  are 
two  important  differences 
between  the  74150  and  a 
mechanical  switch   The  IC 
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inverts  the  information  be- 
tween the  data  inputs  and 
the  output  pin.  That  is,  if 
the  data  at  input  pin  5  was 
a  high, it  will  appear  at  the 
output  pin  as  a  low  The 
other  difference  is  that  the 
output  of  the  74150  has  to 
be  'strobed/'  which  means 
that  the  output  has  to  be 
turned  on  by  a  signal  at  its 
strobe  pin.  In  the  absence 
of  the  strobe  signal,  the 
output  pin  is  at  the  high 
level.  True  output  data  is 
available  only  when  the 
strobe  signal  is  applied 

To  cause  the  74150  to 

form  the  teletype  codes  for 
the  letters  R  and  Y,  the 
data-input  pins  are  con- 
nected to  high  and  low 
sources  so  that  the  7.50- 
unit  code  for  each  letter 
appears  at  the  output  pin 
as  it  is  connected  in  turn  to 
each  of  the  input  data  pins. 
To  simplify  the  formation 
of  the  7.50-unit  code,  the 
74150  data  inputs  are  con- 
nected to  the  external 
sources  in  such  a  manner 
that  all  16  positions  are 
used  to  form  one  letter. 
After  a  letter  has  been 
scanned,  the  external  data- 
input  sources  are  changed 
so  that  the  other  letter  is 
generated  the  next  time  the 
data  inputs  are  scanned. 
Using  all  16  positions  to 
form  one  letter  allows  the 
use  of  two  data  inputs  or 
switch  positions  for  each 
unit  pulse,  and  three  data 
inputs  for  the  stop  pulse, 
thereby  making  the  stop 
pulse  1  50  times  the  length 
of  the  other  pulses.  Ac- 
tually, only  15  of  the  16 
positions  of  the  74150  are 
used  to  generate  a  letter; 
the  remaining  position  is 
discarded  by  forcing  the 
data-select  counter    to 


rapidly   advance   over   the 
unused  position. 

Fig.  3  illustrates  the  rela- 
tionship between  the  posi- 
tions of  the  74150  and  the 
codes  for  R  and  Y.  Data- 
select  positions  13,  14,  15, 
and  0  are  used  for  the  stop 
pulse.  Positions  1  and  2  are 
used  for  the  start  pulse. 
Positions  3  and  4  are  for 
the  first  coded  pulse,  5  and 
6  are  for  the  second  coded 
pulse,  7  and  6  are  for  the 
third  coded  pulse,  9  and  10 
are  for  the  fourth  coded 
pulse,  and  11  and  12  form 
the  fifth  coded  pulse.  Posi- 
tion 15  is  the  position  that 
is  skipped  over  by  forcing 
the  data-select  counter  to 
go  to  a  count  of  0  when- 
ever it  attempts  to  stop  on 
15.  More  on  this  later. 

The  high  and  low  source 
connections  for  each  data 
input  pin  of  the  74150  can 
be  determined  from  Fig.  3. 
Since  13,  14.  15,  and  0  are 
always  used  to  form  the 
stop  pulses,  they  are  con- 
nected to  a  low  source.  (The 
74150  inverts  the  input  sig- 
nal so  that  the  output  from 
these  pins  becomes  a  high 
at  the  output  pin.)  Data  in- 
puts 1  and  2  always  form 
the  start  pulse,  so  these  pins 
connect  to  a  high  source 
Data  inputs  3.  4,  74  8,  11  ( 
and  12  should  be  high  to 


produce  an  R  and  low  to 
form  a  Y.  Data  inputs  5, 6,  9, 
and  10  have  to  be  low  for  an 
R  and  high  to  form  a  Y.  Fig. 
4  shows  the  external  i  on- 
nections  to  the  data-input 
pins  of  the  74150  to  form 
the  teletype  code  for  R  and 
Y, 

The  alternating  high-low 
sources  for  the  coded 
pulses  are  obtained  from 
the  outputs  of  a  flip-flop 
which  is  caused  to  change 
states  each  time  the  data- 
select  inputs  skip  position 
15.  This  flip-flop  is  a  7473, 
IC2a,  as  shown  in  Fig.  5. 

The  data-select  informa- 
tion for  the  74150  is  fur- 
nished  by  a  7493  binary 
counter,  IC3  The  7493 
counts  to  16  and  its  outputs 
are  connected  to  the  data- 
select  inputs  of  the  741 50  to 
drive  the  IC  through  its  16 
positions.  (The  positions  are 
numbered  0  through  15) 
1  C4b,  a  7420,  is  u  sed  to 
detect  the  number  1 5  when 
the  binary  counter,  IC3,  ar- 
rives at  that  count.  When 
the  7493  reaches  1 5,  its  four 
outputs  are  all  high.  Since 
the  four  inputs  of  IC4b  are 
wired  to  the  counter  out- 
puts, the  output  of  the  7420 
goes  low.  The  output  is  in- 
verted by  IC4a  and  is  used 
to  reset  the  7493  binary 
counter    to    zero,    thereby 
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Fig.  5.  Solid-state  RY  tape  generator  schematic. 
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skipping  position  15  of  the 
741 50  The  output  of  IC4b  is 
also  connected  to  the  clock 
input  of  lC2a,  causing  the 
RY  flip-flop  to  change 
states  each  time  the  output 
of  IC4b  goes  low.  Since  this 
action  takes  place  during 
the  stop  pulse,  the  new  let- 
ter code  is  present  at  the 
data  input  pins  long  before 
it  is  needed. 

The  binary  counter,  1CJ, 
is  driven  by  another  count- 
er, IC5,  This  counter  can  be 
either  a  7490  or  a  7493,  as 
the  wiring  in  the  schematic 


Fig.  6.  Solid-state  timing  chart. 

of  Fig,  5  is  arranged  so  that 
either  IC  can  be  used  This 
counter  is  used  to  generate 
the  timing  signals  for  the  RY 
tape  unit  in  addition  to  driv- 
ing the  data-select  counter, 
IC3  The  timing  signals  are 
formed  from  the  ABC  out- 
puts of  IC5<  The  C  output  of 
IC5  (pin  8)  is  connected  to 
the  clock  input  of  the  data- 
select  counter  IC3,  so  the 
data-select  counter  ad- 
vances one  number  for 
each  eight  counts  for  the 
timing  counter. 

Count  three  of  the  timing 


counter  is  used  to  examine 
the  output  of  the  741 50  and 
determine  whether  the 
code  is  a  mark  or  a  space 
This  is  done  by  using  a  pair 
of  4-input  NAND  gates, 
ICba  and  6b,  to  detect  the 
level  of  the  74150  output 
The  A  and  B  outputs  of  the 
timing  counter,  IC5,  are 
connected  directly  to  two 
inputs  of  6a  and  6b  The  C 
output  is  inverted  by  IC7d, 
one  section  of  a  7438,  and 
connected  to  a  third  input 
of  IC6a  and  6b,  When  the 
timing   counter    is   on    the 


count  of  three,  the  A  and  B 
outputs  of  the  counter  are 
high  and  the  C  output  is 
low.  The  inputs  of  ICfaa  and 
bb  are  all  high  because  the 
C  output  was  inverted  by 
IC7d.  tf  the  tourth  input  oi 
either  gate  becomes  high, 
its  output  will  become  low. 

The  output  of  the  741 BU 
is  connected  directly  to  the 
fourth  input  of  IC6b  The 
output  of  the  74150  is  in- 
verted by  IC7c  and  then  is 
connected  to  the  tourth  in- 
put of  lC6a  TheC  output  of 
IC5  is  used  as  the  strobe.  It 
turns  on  the  output  of  the 
74150  when  the  timing 
counter,  IC5,  is  on  counts  0, 
1,  2t  and  3.  With  a  true  out- 
put from  the  74150  on  tim- 
ing count  three,  one  of  the 
IC6  gates  will  have  all  highs 
on  its  four  inputs  and  a  low 
on  its  output  ff  the  output 
of  the  74150  is  high,  gate  6b 
will  have  a  low  at  its  output 
IC6b  is  the  mark  gate  If  the 
output  of  the  74150  is  low, 
the  output  of  ICba  will  be 
low.  Gate  6a  is  the  space 
gate. 

The  output  stage  of  the 
solid-state  RY  tape  is  a  flip- 
flop  made  up  of  the  two  re 
maining  gales  of  IC7,  7a 
and  7b.  The  I  lip-flop  is  <  on 
nected  as  an  5-R  type  ol 
flip-flop,  with  the  outputs 
ot  the  mark  and  space  gates 
setting  and  resetting  the 
flip-flop  The  7438  is  an 
open-collector  type  of 
NAND  gate  and  requires  an 
external  load  for  each  gate 
output.  The  external  load 
can  be  a  resistor  or  a  relay 
Each  of  the  collectors  of 
the  7438  is  capable  of  sink- 
ing 48  mA  at  5  volts, 
which  is  more  than  ade* 
quate  to  operate  5-voIt  reed 
relays.  Both  collectors  in 
the  flip-flop  have  to  have  a 
load,  so  the  collector  not 
used  to  drive  a  relay  has  to 
be  connected  to  a  load  re- 
sistor. If  the  solid-state  RY 
tape  is  to  be  used  to  drive 
other  ICs  or  transistors  in- 
stead of  a  reed  relay,  the 
7438  can  be  replaced  with  a 
7400  IC,  and  the  load  resis- 
tors for  all  four  gates  can  be 
eliminated  since  the  7400  is 
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not  an  open-collector  IC 

One  output  of  the  flip- 
flop  is  a  true  output  whose 
waveform  is  shown  in  Fig.  3, 
while  the  other  output  of 
the  flip-flop  is  inverted.  If 
the  RY  tape  unit  is  used  to 
drive  a  relay  whose  con- 
tacts are  in  series  with  the 
teletype  loop  current,  the 
relay  has  to  be  connected 
to  the  inverted  output  of 
the  flip-flop  in  order  to  key 
the  line  current  correctly. 
The  other  (true)  output  of 
the  flip-flop  has  to  be  con- 
nected to  a  load  resistor. 

A  555  IC  timer  is  used  for 
the  clock  generator,  The 
555,  IC8,  is  a  very  stable 
oscillator  and  the  circuit  re- 
quires few  components. 
The  clock  frequency  for  the 
solid-state  RY  tape  used  on 
a  bO-wpm  teletype  circuit  is 
727.2  pulses  per  second. 
The  usual  rate  for  a  me- 
chanical TD  is  45.45  pulses 
per  second,  but  the  circuit 
of  the  RY  tape  unit  requires 
a  much  higher  clock  speed 
to  arrive  at  the  60-wpm  tele- 
type circuit  speed. 

Two  of  the  data-select 
positions  are  used  for  each 
teletype  code  segment. 
This  doubles  the  internal 
clock  speed  from  45.45  to 
90  90  pps.  The  timing 
counter  divides  the  clock 
by  eight,  so  8  times  90.90 
equals  727.2  pulses  per  sec- 
ond. 

The  clock  can  be  set 
without  a  counter  if  neces- 
sary, if  an  operating  tele- 
type printer  is  available. 
With  the  solid-state  RY  tape 
unit  connected  in  your 
local  teletype  loop,  adjust 
the  frequency  control  until 
the  machine  prints  RYs.  Re- 
fine the  adjustment  until 
the  rangefinder  on  the 
printer  can  be  set  to  the  nor- 
mal reading  for  your  loop, 
using  the  solid-state  RY 
tape  as  the  source  for 
checking  the  rangefinder. 
The  100k  adjustable  resis- 
tor in  the  clock  circuit  is 
adequate  to  compensate 
for  the  tolerance  of  the 
components  in  the  timing 
circuit    so    that    the    clock 
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easily  can  be  adjusted  to 
the  right  frequency. 

The  slightly  longer  stop 
pulse  used  in  the  solid-state 
RY  tape  does  not  change 
the  required  clock  speed 
nor  influence  the  setting  of 
the  rangefinder.  The  only 
putse  lengths  bearing  on 
clock  frequency  or  range- 
finder  setting  are  the  start 
and  coded  pulses.  They 
have  to  be  22  milliseconds 
long  for  a  60-wpm  teletype 
circuit.  The  stop  pulse  af- 
fects just  the  rate  of  infor- 
mation transmittal. 

The  circuit  which  causes 
the  solid-state  RY  tape  to 
start  with  an  R  and  end  the 
transmission  after  sending  a 
Y  includes  a  7473  flip-flop, 
IC2b,  and  the  reset  gate, 
IC4a,  The  clear  or  reset  pin 
6,  of  IC2b  is  connected  to  5 
volts  through  a  1k  resistor. 
Pin  6  is  also  connected  to  a 


Fig.  8.  Component  location, 

switch  indentified  as  the 
Stop-Run  switch.  This 
switch  connects  the  reset  to 
ground  when  the  switch  is 
closed.  The  switch  is  closed 
in  the  Run  position  and  the 
low  on  the  reset  pin  holds 
the  flip-flop  in_  the  reset 
condition.  The  Q  output  of 
IC2b  is  held  high  and  fed  to 
the  reset  of  IC2a,  allowing 
IC2a,  the  RY  flip-flop,  to  re- 
spond to  signals  on  its  clock 
input.  The  high  from  the  Q 
output  is  applied  also  to  in- 
put pins  4  and  5  of  the  reset 
gate,  lC4a,  enabling  the  15 
gate,  IC4bf  to  control  the  re- 
set signal  to  the  data-select 
counter,  1C3.  Under  these 
conditions,  the  solid-state 
tape  runs,  coding  teletype 
RYs,  until  the  Stop-Run 
switch  is  opened. 

When  the  Stop-Run 
switch  is  opened,  the  unit 
stops  running  after  a  com- 


plete Y  is  sent.  With  the 
switch  open,  there  is  a  high 
from  the  5-volt  supply 
through  the  1k  resistor  on 
the  reset  pin  of  IC2b.  This 
enables  the  Stop  flip-flop  to 
respond  to  negative-going 
signals  on  its  clock  input, 
pin  5.  Following  the  com- 
pletion of  a  coded  Y,  the  15 
gate  clocks  the  RY  flip-flop 
to  a  reset  condition  where 
the  Q  output  becomes  low. 
The  low  from  the  Q  output 
of  the  RY  flip-flop  clocks 
the  input  of  IC2b,  causing 
the  flip-flop  to_assume  the 
set  state.  The  Q  output  of 
the  Stop  flip-flop  is  now 
low.  This  low  is  fed  to  the 
reset,  pin  2,  of  the  RY  flip- 
flop,  holding  IC2a  in  the  re- 
set condition.  The  RY  flip- 
flop  is  held  in  the  state 
which  will  cause  an  R  to  be 
sent  as  the  first  letter  of  the 
next  sequence.  The  low  is 
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Fig.  9.  Alternate  Stop-Run 
switch  arrangement. 

also  fed  to  input  pins  4  and 
5  of  the  reset  gate,  IC4a 
The  output  <>t  IC4a  be- 
comes high  and  holds  the 
data-select  counter,  IC3,  in 
the  reset  condition  with  its 
output  on  number  zero. 

The  solid-state  KY  tape  is 
stopped  until  the  Stop-Run 
switch  is  placed  in  the  Run 
position  Closing  the  switch 
resets  the  Stop  flip-flop. 
I  his  removes  the  reset  from 
the  data-select  counter  and 
the  solid-state  RY  tape  runs 
beginning  with  R  as  the  first 
letter  transmitted 

Fig.  6  is  a  timing  chart  of 
the  solid-state  RY  tape  unit, 
li  illustrates  the  waveforms 
of  the  important  circuits 
during  part  of  the  stop  seg- 
ment and  part  of  the  start 
pulse.  This  action  takes 
place  during  the  time  the 
74150  IC  is  advancing 
through  positions  14,  15  0 
1,  and  2.  As  shown,  the 
74150  data-select  count  is 
advanced  one  position  for 
each  eight  clock  pulses 
I  he  A,  5\  and  C  outputs 
combine  with  the  output  of 
the  74150  in  the  mark  and 
space  gates  each  time  the 
count  in  timing  counter  ICS 
is  three.  During  the  time  the 
741 50  is  on  positions  1 4  and 
15/0,  the  output  of  the  IC  is 
a  high.  This  causes  the  mark 
gate  output  to  become  low 
during  the  time  the  timing 
counter  count  is  three.  The 
low  triggers  the  output  flip- 
flop  and  causes  the  true 
output  of  the  flip-flop  to  re- 
main high.  The  stop  pulse  is 


always  a  mark. 

When  the  74150  is  on 
positions  1  and  2,  the  out 
put  of  the  IC  is  low  Notice 
that  the  true  output  of  the 
74150  occurs  only  during 
the  time  the  strobe  is  low 
(output  C  of  ICS).  Now  the 
inverted  output  of  the 
74150  combines  with  the  A, 
B,  and  C  outputs  of  1C5  in 
the  space  gate  to  generate  a 
low  at  the  output  of  the 
gate.  This  low  triggers  the 
output  flip-flop  to  the  op- 
posite state,  and  the  true 
output  now  is  a  low  or 
space. 

Notice  that  the  teletype 
pulses  or  segments  do  not 
coincide  with  the  start  of 
the  741 50  positions  The  be- 
ginning or  end  of  each  tele- 
type segment  coincides 
with  the  count  of  three  in 
the  timing  counter.  At  that 
time,  three  ot  the  four 
waveforms  that  have  to  be 
in  coincidence  have  sta- 
bilized and  the  fourth 
waveform  is  the  high  at  out- 
put A  of  the  timing  counter. 
The  mark  or  space  begins 
with  the  positive  edge  of 
the  A  output  waveform. 

While  there  are  two  trig- 
gers or  lows  developed  dur- 
ing each  teletype  segment 
(three  in  the  case  of  the  stop 
pulse),  only  the  first  will 
c  juse  a  change  in  the  state 
of  the  output  flip-flop. 

Fig  7  is  the  foil  pattern  of 
the  printed  circuit  board  for 
the  solid-state  RY  tape  It  is 
a  single-sided  board  with 
seven  jumpers  completing 
the  pattern  The  spacing  be- 
tween ICs  is  sufficient  so 
that  mm  kets  can  be  used,  al* 
though  they  are  not  recom- 
mended. It's  preferable  to 
solder  the  ICs  to  the  PC 
board. 

Fig.  8  is  the  layout  of 
components  on  the  board 
All  the  components  shown 
in  Fig.  5,  except  the  Stop- 
Run  switch,  mount  on  the 
P(  board  Four  external 
connections  to  the  board 
are  required  to  make  use  of 
the  RY  tape  unit.  The  four 
connections  are;  Vcc,  Stop- 
Run    switch,    output,    and 
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ground.  Several  extra 
ground  pads  are  located  on 
the  edge  of  the  board  pat- 
tern  for  convenience  in  wir- 
ing the  unit  into  the  tele- 
type system. 

There  also  are  solder 
pads  in  the  pattern  so  that 
the  load  resistor  can  be  con- 
nected in  the  unused  out- 
put of  the  output  flip-flop 

While  the  discussion  of 
the  RY  tape  unit  referred  to 
TTL  IC  numbers  only,  the 
unit  can  be  constructed 
with  CMOS  ICs  if  the  lower 
cost  of  the  power  supply  is 
important  or  if  it  is  desired 
to  share  an  existing  power 
supply  of  suitable  voltage. 
In  either  case,  a  555  IC  will 
be  used  at  ICS. 

The  TTL  ICs  and  their 
CMOS  equivalents  are  list- 
ed in  Table  1. 

ICS  can  be  a  7490  or  7493 
TTL  IC  or  a  74C90  or  74C93 
CMOS  IC,  as  the  PC  board 
foil  pa  I  tern  is  made  so  that 
either  type  of  IC  can  be 
placed  in  this  position  The 
counter  is  used  only  to 
count  to  eight,  so  either  a 
decade  or  binary  counter 
will  work 

The  table  of  TTL  ICs 
shows  a  7438  or  a  7400  TTL 
IC  at  IC7.  If  the  unit  is  to  be 
used  to  drive  a  power-con- 
suming load  such  as  a  relay, 
the  7438  IC  should  be  used 
as  it  can  sink  48  mA.  If  the 
RY  tape  unit  is  used  as  a  sig- 
nal source,  a  7400  IC  can  be 
used  at  1C7.  the  Ik  load 
resistors  are  not  required  \i 


the  7400  is  used. 

If  the  unit  is  built  using 
CMOS  ICs,  the  load  resis- 
tors are  not  needed  and  the 
IC  used  at  IC7  will  not  drive 
a  load.  If  it  is  necessary  for 
the  unit  to  operate  a  relay,  a 
transistor  can  be  added  as 
the  relay  driver 

If  the  tape  unit  is  to  be  in- 
stalled permanently  in  the 
teletype  loop,  the  simple 
Stop-Run  switch  can  be  re- 
placed with  a  *P4T  rotary 
switch,  as  in  Fig.  9.  One  pole 
of  the  switch  is  used  to 
place  a  short  across  the 
relay  contacts  of  the  RY 
tape  unit  in  the  Off  and 
Standby  positions.  This 
keeps  the  teletype  loop 
closed  so  thai  the  other 
equipment  attached  to  the 
loop  can  function  when  the 
relay  contacts  are  open  dur- 
ing the  time  the  power  is  off 
to  the  RY  tape  unit.  When 
the  power  is  applied  by 
switching  to  the  Standby 
position,  it  is  possible, 
depending  on  the  ICs  in  the 
unit,  that  a  letter  or  part  of 
a  letter  will  be  generated. 
The  short  on  the  contacts  m 
the  Standby  position  will 
prevent  the  unwanted 
transmission  from  appear- 
ing in  the  loop. 

Another  pole  is  used  to 
turn  the  ac  power  on  and 
off  and  the  third  pole  is  the 
Stop-Run  switch.  It  op- 
erates just  as  in  the  pre- 
vious description  of  the 
SPST  Stop-Run  switch  ac- 
tion ■ 


Parts  List 

C1 

2000-pF,  5%  mica 

C4 

6.8-uF,  25-voIt.  tantalum 

C2,  C3, 

CSC10 

0.02-uF.  50-volt 

R1 

100k  trimmer,  cermet,  63P104 

R2 

390k 

R3 

120k 

R4-8 

1k 
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Spectrum  is  proud  to  an- 
nounce that  we  are  now  sup- 
plying a  wide  line  of  VHF  & 
UHF  Link  equipment  such  as 
Full  Duplex  or  Half  Duplex/ 
Simplex  link  transceivers 
and  rack  mount  Link  Receiv- 
ers, etc.  These  units  are  typi- 
cally made  up  from  our 
SCR1000/4000  Repeater 
Mainframes,  but  they  are 
specially  modified  for  Link 
Transceiver  use> 

The  link  units  typically  operate  "cross  band",  e.g.  2M  to 
220MHz,  or  2M  to  450MHzT  or  vice  versa,  etc.  We  normally  sup- 
ply complete  systems,  including  rack  mount  Link  Transceivers, 
possibly  a  main  Repeater,  plus  any  duplexers,  antennas,  cablg, 
cabinets,  etc.  However,  we  can  also  supply  shielded  receiver  & 
transmitter  subassemblies (w/  or  w/o  rack  mount  panel),  as  well 
as  COR,  ID  and  Touch  Tone  Control  Boards,  etc. 


These  systems  are  often  used  to  link  a  very  remote  mountain- 
top  Repeater  (which  has  no  access  to  a  phone  line},  to  a  site  in 
the  valley  where  there  is  access  to  a  phone  line.  The  Autopatch 
unit  is  then  located  at  the  valley  site,  and  is  'linked"  to  the 
mountain  top  repeater  which  has  "tremendous  coverage', 
thereby  providing  wide  area  Autopatch  service!  There  are  also 
many  other  applications  for  Link  Systems.  Call  or  write  us  to- 
day to  discuss  your  particular  requirements! 


COMMERCIAL  MOBILE  A  BASE  TRANSCEIVERS  -  Far  U.S.  or  Export  Markets 

(225-240  MHz  Commercial  Export) 

•  Very  attractive  woodgrain  housing. 


PCL250  30W, 
Min.  Mobile 
Unit 


136-174  MHz  &  220-240  MHz  (450  soon), 

6  channels. 

0,35  uV  Rcvr, 

8  Pole  Crystal  Rtn 

Beautiful  Audio— RX  &  TX. 

Very  Reasonable  Price! 


PCL300  30W.  Base  Station 

•  Built  in  AC  Power  Supply. 

•  Front  Panel  Status  Indicator  Lights.  {"Busy,"  Xmit,  &  AC 
•  "Super  Rugged"  Housing.  Solid      Power.) 

1/8"  Thk.  Aircraft  Aluminum!  •Optional  Rcvr.  Scanning  Function  Available. 


C 


FCC  TYPE  ACCEPTED -PARTS  21,  81,  90 


) 


SPECTRUM  COMMUNICATIONS 

(2&m*n£rtial  ^utomc&A  JRodi*       Writ*  ot  cat*  tor  Data  $h*9ts.  prices,  ate,  *  Export  orders  —  Contact  our  IntvrnmtfcmBt  Dept. 

Vpzfet  *?*<f«t-.u-4    *}Ht*Ud      1055  W.  Germantown  Pfe,   Dept   SB  •   Norristown  PA  19401  •  (216)031*1710 


^-68 
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Goin'  Mobile 

equipment  for  air-conditioned  gypsies 


SSG  James  T*  Ashcraft 
KL  7  f  Pi: /DA  ISM 
261 st  Signal  Company 
DCS  Station  Breitsot 
APO  NY  09162 

Dieter  H\  Potzef  DFlfrM 
Gartens trasse  #2 

875  i  Dammbach  OT,  Kr 
West  German  v 


"1/  P4I.  this  is  DA1SM/ 
V  mobile.' 


*t 


"DAISM/mobiie,  this  is 
KP4I;  you  are  5  and  3  here, 
old  man        ' 

Not  too  bad  for  a  con- 
verted  CB  from  central 
Germany  on  a  homebrew 
helical  whip,  If  you  like  ex- 
citement, this  little  rig  can 
deliver! 

"Hey,  Dieter,  I  just  got  a 
1979  Cobra  140  GTL  SSB 
CB  rtg.  Will  you  help  me 
convert  it  to  10  meters?" 

So,  «n  the  true  ham  spirit, 
we  jumped  into  something 
about  which  we  knew  very 
little.  Since  73  Magazine  is 
just  about  the  only  link  we 
have  with  current  techni- 
cal information  and  trends 
in  amateur  radio,  I  read 
every  article  printed  during 
1978  pertaining  to  CB-to-10 
conversion  with  PLL  fre- 
quency synthesis.  From 
this  information,  it  was  ap- 
parent that  we  would  be 
looking  at  two  crystal-con- 
trolled oscillators  in  the 
Cobra.  They  are  controlled 
by  crystals  X1  and  X4,  Crys- 
tal XI  runs  the  program- 
mable divider,  IC2,  operat- 


ing at  10,240  MHz.  The 
other,  X4,  operates  at 
11/1125  MHz,  and  that  is 
the  one  we  are  going  to 
change- 


So,  the  first  thing  to  do 
was  figure  out  what's  the 
first  thing  to  do!  Since  the 
bulk  of  10-meter  DX  in 
Europe  is  between  28  450 


MHz  and  28.700  MHz,  we 
decided  to  put  channel  1  at 
28.450  MHz,  with  channel 
40  ending  up  at  28.890 
MHz. 


Fig.  1. 


FREQUENCY  SYNTHESIZER  ALIGNMENT 


Transceiver 

Test  Equipment 

Test  Point 

Controls 

Adjus 

Frequency  counter 

TP12 

Ch.  19,  AM 

— 

Oscilloscope  or 

TP16 

Ch.  19.  AM 

L18 

rf  mV  meter 

(L18 

secondary) 

voice  lock 
mid-range 

dc  voitmeter 

TP9 

Ch.  40,  AM 

L13 

Oscilloscope  or 

TP1 

Ch.  19,  USB 

L14 

rf  mV  meter 

Frequency  counter 

TP1 

Ch.  19,  USB 
voice  lock 
mid-range 

CT3 

Frequency  counter 

TP1 

Ch.  19,  LSB 
voice  lock 

L19 

mid-range 

Frequency  counter 

TP1 

Ch.  19T  AM 
vorce  lock 
mid-range 

L20 

Frequency  counter 

TP1 

Ch.  19.  LS8 
Transmit 

VR3 

Frequency  counter 

TP10 

Ch.  1,USB 

— 

Frequency  counter 

TP3 

Ch.  19.  USB 

CT1 

Frequency  counter 

TP3 

Ch.  19.  LSB 

CT2 

Frequency  counter 

TP3 

Ch,  19,  AM 

L17 

(disconnect  TP7  and  TP8) 

Transmit 

Remarks 


Check  for  10.240  MHz  (we  got 

10.2385  MHz). 

Adjust  for  maximum  rf. 


Adjust  for  5.00  volts. 
Adjust  for  maximum  rf. 

Adjust  for  36.4725  MHz  +  /  -  20  Hz. 
Check  all  channels.  See  Fig.  2+  If 
no  reading,  readjust  L18  and  L14 
until  they  have  more  than  one 
peak.  Use  maximum  peak. 
Adjust  for  36.4675  MHz  +  /~20Hz. 
Check  all  channels.  See  Fig.  2. 

Adjust  for  364700  MHz  +  /  -  20  Hz. 


Adjust  for  36.4675  MHz  +/-20  Hz 

Check  for  1.430  MHz. 

Check  all  channels  See  Fig.  2. 

Adjust  for  7.8025  MHz. 

Adjust  for  7.7975  MHz. 

Adjust  for  7.800  MHz  +  /  -  5  Hz. 


RECEIVER  ALIGNMENT 

Connect  an  ac  VTVM  or  higtvZ  FET  VOM  <ac)  across  the  speaker  coil  and  adjust  the  volume  control  for 
a  suitable  indication.  Keep  the  rf  signal  generator  output  level  as  low  as  possible  to  prevent  age  limit- 
ing. If  you  do  not  have  a  generator,  you  can  use  another  transmitter  operating  AM  or  CW  into  a  dummy 
load  on  tow  power  at  the  operating  frequency  for  Ch.  19.  and  then  adjust  the  "rf  cans,"  in  sequence  as 
listed  below,  for  maximum  noise.  Mode  AM,  rf-gain  maximum,  squelch  minimum,  voice  lock  mid^ 
range,  NB  off. 


Transceiver 
Test  Equipment  Controls  Adjust 

Output  of  signal  generator  through       Ch.  19;  AM       L3,  L4 


Remarks 

Adjust  for  maximum  output  on 
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The  formula  for  deter- 
mining the  frequency  of 
crystal  X4  is  not  the  manu- 
facturer's, but  it  still  works 
accurately  for  some 
strange  reason.  The  form- 
ula: Add  the  desired  chan- 
nel 1  frequency  in  MHz  to 
63725  MHz  and  then  di- 
vide the  sum  by  3,  That  will 
do  the  job  very  nicely.  We 
changed  X4  to  11.6075 
MHz.  The  crystal,  with 
.001%  tolerance,  was  pur- 
chased from  JAN  Crystals 
for  $4.25.  To  get  channel  1 
at  28.965  MHz,  change  X4 
to  117792  MHz. 

I  gathered  up  my  brand- 
new  customized  X4,  my 
Cobra,  and  a  signal  genera- 
tor and  went  to  Dieter's 
house.  Dieter  had  the  pow- 


er supply,  ac  VTVM  [or 
high-Z  FET  VOM)  with  an  rf 
probe,  VOM,  frequency 
counter,  and  a  dummy 
load.  Some  people  have 
everything. 

The  alignment  proce- 
dures presented  in  Fig.  1 
should  be  followed  care- 
fully and  repeated  at  least 
once  to  ensure  maximum 
performance.  The  fre- 
quencies indicated  at  TP10 
in  Fig.  3  will  remain  the 
same  regardless  of  the  fre- 
quency of  X4,  The  indica- 
tions at  the  operating  fre- 
quency and  at  TP1  were 
the  ones  for  us.  To  figure 
the  frequency  for  TP1  on 
USB,  add  2.5  kHz  (for  LSB) 
and  subtract  2,5  kHz  with 
the  voice  lock  centered. 


The  test  equipment  I've 
listed  is  necessary.  The 
tools  needed  are:  a  #2  Phil- 
lips screwdriver,  needle- 
nose  pliers,  a  15  to  25  Watt 
soldering  iron,  rosin-core 
solder,  and  an  alignment 
tool  for  the  rf  transformer. 

Remove  the  cover  that 
has  the  speaker  holes  and 
unplug  the  wires  from  the 
speaker.  Remove  the  other 
half  of  the  housing  and 
find  a  small  dish  or  cup  in 
which  to  place  the  screws 
so  you  won't  lose  them 
under  the  radio.  Instant 
smoke! 

Turn  the  chassis  so  the 
knobs  are  toward  you, 
component  side  up.  Com- 
pare the  radio  with  Fig.  2 
and     locate    all    the    test 


speaker. 


Ch.  19,  AM 


L5,  L6T  L7, 
L8TL9,L10 


Adjust  for  maximum  output.  If  nec- 
essary, readjust  L3  and  L4  for  max^ 
imum. 


Ch.  19,  USB       L3,  L4 


Adjust  for  maximum  output. 


Ch.  19,  USB 


L5,  L6T  L7 
L8.L9,  L10 


Adjust  for  maximum  output  at 
speaker.  If  necessary,  readjust  L3 
and  L4  for  maximum. 


.01  uF  capacitor  to  TP13  (collec- 
tor TR10).  Set  generator  for  7.8 
MHz,  1000  Hz  at  30%  modulation. 
Output  of  signal  generator 
through  .01  uF  capacitor  to  anten- 
na input.  Set  generator  at  28.670 
MHz,  1000  Hz  at  30%  modulation 
(your  Ch.  l9op.freq.). 
Output  of  signal  generator 
through  .01  uF  capacitor  to  TP13 
(collector  TR10).  7.8025  MHz,  no 
modulation, 

Output  of  signal  generator 
through  ,01  uF  capacitor  to  anten- 
na input.  28.670  or  your  Ch.  19  op- 
erating freq,,  no  modulation, 

Disconnect  the  test  equipment.  Take  a  break  and  relax  for  a  few  minutes.  You  can't  do  it  all  at  once. 

TRANSMITTER  ALIGNMENT 

Connect  an  rf  wattmeter  or  an  swr  meter  to  indicate  rf  power  peaks,  and  a  50-Ohrn,  50  Watt  dummy 
load  to-  the  antenna  connector. 

In  the  steps  below  that  call  for  the  injection  of  a  two-tone  signal,  you  may  not  have  the  test  equipment 
to  do  it  and  you  can  substitute  by  humming  into  the  microphone  to  generate  a  sufficiently  complex 
waveform  to  do  the  transmitter  adjustments.  Although  with  this  method  it  is  harder  to  observe  the 
peaks,  you'll  get  it  adjusted  just  fine  with  a  little  practice  at  humming  and  going  throught  the  ad- 
justments two  or  three  times.  Hummmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 


Remarks 


Transceiver 

Test  equipment 

Controls 

Adjust 

Inject  a  twotoneT  50-mV  signal 

Ch.  19,  USB 

L26,  L27,  L28 

at  mic  input.  Or  hum  if  you 

Transmitter 

L29,  L36 

prefer 

keyed 

Same  as  above. 

Same  as  above 

VR7 

Disconnect  signal  source  from 

Ch.  19,  AM 

VR6 

mic  input.  No  modulation. 

Transmitter 
keyed 

No  modulation. 

Ch.  19,  AM 

Transmitter 

keyed 

VR10 

That's  all,  You  are  ready  to  go, 


Set  VR7  to  minimum. 

Adjust  for  maximum  rf  output, 

rf  ALC. 

Adjust  for  maximum  rf  output. 

AM  power. 

Adjust  for  maximum  rf  output, 

Tx  power  meter 
Adjust  so  that  front  panel 
power  meter  does  not  hit  the 
stop  at  the  end  of  the  scale. 
This  is  now  a  relative  indica- 
tion. 


points  and  adjustments  to 
help  avoid  confusion  when 
the  going  gets  good.  Locate 
and  replace  crystal  X4. 

The  power  supply 
should  be  adjusted  for  1  3.8 
V  dc.  However,  a  good 
auto  battery  will  work.  The 
transceiver  is  stable  down 
to  about  10  volts.  Connect 
the  power  supply  to  the  ra- 
dio, observing  the  polarity 
(red  to  positive,  black  to 
negative).  Connect  the 
dummy  load  or  antenna, 
the  speaker  wires  to  the 
speaker,  and  the  micro- 
phone to  its  receptacle.  If 
you  trace  the  wires  from 
the  microphone  on  the 
schematic,  you  will  see 
that  the  speaker  is  disabled 
during  the  transmit  condi- 
tion. This  is  to  prevent 
feedback  and  oscillations 
during  transmissions.  If 
you  ever  add  a  speech  pro- 
cessor, be  sure  to  use  the 
same  type  of  plugs  and 
jacks,  as  well  as  the  same 
type  of  microphone  cable. 
So,  if  you're  working  on  the 
Cobra  and  you  don't  get 
any  audio,  check  to  see  if 
the  microphone  is  plugged 
in  properly.  Voice  of  expe- 
rience! 

Final  Comments 

The  alignment  se- 
quence, as  presented  here, 
was  originally  obtained 
from  Sam's  Photo  facts,  vol- 
ume CB-19-  I  have  modi- 
fied the  procedures  to  re- 
flect the  new  frequencies 
involved,  because  I  realize 
that  not  all  hams  have  all 
the  right  test  equipment. 
Since  we  don't  have  any 
power  restrictions  for  the 
unit  itself,  the  transmitter 
adjustments  should  give 
you  about  20  Watts  PEP 
output  SSB  and  7  Watts 
out  on  AM.  On  our  units,  we 
have  obtained  22  Watts 
PEP  output  on  SSB.  There 
has  been  no  change  in  op- 
erating stability  or  any 
noticeable  heating  of  the  rf 
power  transistor. 

The  first  unit  took  about 
6  hours  to  convert  and 
align  completely.  Most  of 
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ANTENNA    IftPUT 
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Life 


VR7 

LIO" 

L3 

L2<) 

L2S 

G* 


TP3 


L9 


L?^ 


LB 


&H-EF.N 
TPfl     'Tp/ 


GROUND 
POINT 


TPI3 


;=D  TRIO 


u 

u 

u 

\J)  TPaG^/i 


TP12 


LIS 


L* 

L7 
Lfi 

PIN  R 

_a 


ic? 


CTVI 

0 


W  TP1D 

0 


VftS 


rm 


CTI 

ctiOO 


U7 


LIS 


L20 


X4 


IT 


VR3 


L 


MIC 
INPUT 


F/fe  2.  Contro/  knobs 


MODEL    TH70A 

ATV  RECEIVING  CONVERTER,  420-450  MHz 


■    TUNABLE- vernier  tuned,  420  to  450   MHz 
'    HIGH    PERFORMANCE-low  noise  RF  preamp., 
mo$fet  mixer,  mosfet  IF  amp.[Ch2  or  3  out] 

•  SELF-CONTAINED- including  power  supply 

•  1  YEAR  WARRANTY 

-    PRICE:    $  88.00  [includes  shipping.  Add  $  1.15  for 

COD  shipment] 

To  order,  or  receive  detailed  information, 
write  us  or  call  us  ot  1-S12-336-4775 

APTRDN 
LABORATORIES     ^ 

PO  BOX  373,  BLOOMINOTON,  INDIANA,  47402 


the  time  was  spent  finding 
out  that  L14  and  L18  have 
more  than  one  peak  indica- 
tion, and  that  only  the  cor- 
rect peaks  would  produce 
the  correct  indication  on 
the  frequency  counter  at 
TP10.  The  second  unit  took 
only  40  minutes.  So,  take 
your  time  and  follow  the 
directions  carefully. 
Watch  out  for  the  front 
panel  settings.  We  also 
spent  a  lot  of  time  back- 
tracking by  not  having  the 
correct  transceiver  control 
settings. 

What  do  you  think  about 
10  kHz  transceiver  incre- 
mental   tuning  — and    still 


Channel 

i 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


Operating 
Frequency(MHz) 

28.450 
28.460 
28.470 
28.490 
28.500 
28.510 
28.520 
28.540 
28.550 
28-580 
28.570 
28.590 
28.600 
28.610 
28.620 
28.640 
28.650 
28.660 
28.670 
28.690 
28.700 
28.710 
28.740 
28.720 
28.730 
28.750 
28.760 
28.770 
28.780 
28.790 
28.800 
28.810 
28.820 
28.830 
28*840 
28-850 
28.860 
28.870 
28.880 
28.890 


have  RIT  operate  normal- 
ly? I  just  couldn't  take  it 
when  some  station  was  just 
far  enough  off  frequency 
that  I  could  hear  him/her, 
but  I  wasn't  able  to  trans- 
mit on  the  same  frequency 
Now  we  have  almost  con- 
tinuous tuning  from  chan- 
nel 1  to  40.  But  that's  an- 
other  story,  and  I  love  it! 

Dieter  and  I  usually 
monitor  channel  9  (that's 
28.550  MHz)  or  USB  when 
we're  mobile  5  days  a  week 
(any  five  days}  between 
0500  and  0600  GMT  and 
1700  and  1800  GMT.  If  the 
band  is  good,  see  you 
there,  73  and  good  DX.B 


Divider  Input 
TP10{MHz) 

1.4300 
1.4400 
1.4500 
1.4700 
1.4800 
1 .4900 
1 .5000 
1 .5200 
1 .5300 
1.5400 
1.5500 
1,5700 
1.5800 
1.5900 
1.6000 
1.6200 
1 .6300 
1 .6400 
1 .6500 
1.6700 
1 .6800 
1.6900 
1,7200 
1 .7000 
1.7100 
1 .7300 
1.7400 
1.7500 
1.7600 
1.7700 
1.7800 
1 .7900 
1  -8000 
1.8100 
1 .8200 
1 .8300 
1.8400 
1.8500 
1.8600 
1.8700 


AM  Rec,  vco  out 
TP1  (MHz) 

36.2500 
36.2600 
36.2700 
36.2900 
36.3000 
36.3100 
36.3200 
36.3400 
36.3500 
36.3600 
36.3700 
36.3900 
36.4000 
36.4100 
36.4200 
36.4400 
36.4500 
36.4600 
36.4700 
36.4900 
36.5000 
36.5100 
36.5400 
36.5200 
36.5300 
36.5500 
36.5600 
36.5700 
365800 
36.5900 
36.6000 
36.6100 
36,6200 
36.6300 
36.6400 
36.6500 
36.6600 
36.6700 
36,6800 
36.6900 


To  make  a  chart  for  the  73  channelization  plan  when  X4  is  11  7792 
MHzt  just  start  channel  1  at  28.965.  TP10  will  not  change,  TP1  will  be 
36.7650,  and  go  from  there.  Channel  23  frequencies  are  not  a 
mistake. 

Fig,  3.  Frequency  chart  when  X4  is  11.6075  MHz. 
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FREE! 

RADIO  AMATEURS 

WORLD  ATLAS 

with  purchase  of  famous 

CALLBOOK 

MAP  LIBRARY! 


3  different  maps  in  4 colors 


Here's  an  offer  can't  refuse!  You 
receive  three,  information-packed.  Ama- 
teur CaHbook  maps,  folded,  plus  the 
World  Atlas  for  only  $4.50  plus  $1,50 
shipping  and  handling.  If  purchased 
separately,  total  value  of  map/atlas  offer 
would  be  $7.50  plus  shipping.  You  save 
$3.00  and  get  these  invaluable  radio 
amateur  aids! 

1.  Prefix  Map  of  the  World,  folded 
World-wide  prefixes.  Shows  40-zone 
map  on  one  side,  90-zone  map  on  the 
other.  Size 40* x 28 * 

2.  Map  of  North  America,  folded. 
Includes  Central  America  and  Carib- 
bean  to   the   Equator.    Shows   call 
areas,  zone  boundaries, prefixes,  etc. 
Size  30  "x  25" 

3.  Great  Circle  Chart  of  World,  folded 
Centered  on  4  0  °N,  100°  W.  Shows 
cities,  latitude,  longitude,  great  circle 
bearings  and  more!  Size  30*x25* 

Plus  special  FREE  bonus! 

The  CaHbook fs  own  Radio  Amateur 
World  Atlas,  FREE  with  the  purchase  of 
the  3  maps.  Contains  eleven  fulf  color 
maps  of  the  world,  looking  at  things  from 
the  radio  amateurs  point  of  view. 


Callbook  Map  Library 
Shipping 


$4.50 
1,50 

Total    $6.00 


Special  Offer! 

Amateur  Radio 

Emblem  Patch 

only  S2.50  prepaid 

Pegasus  on  blue  fietd,  red  lettering.  3"  wide  x 
3"  high.  Great  on  Jackets  and  caps.  Sorry,  no  call 

letters  ORDER  TODAY! 


Orctef  from  your  favorne  electronics  dealer  or  oir&ci  trom  Lite 
publisher.  AIF  drrect  orders  add  Si. 50 for  snipping.  Illinois 
residents  add  b%  Sales  Tax. 


RADIO  AMATEUR 

ea 


llboolc 

Depf.  BN 

925  Sherwood  Drive 

Lake  Bluff,  IIL  60044 


INC.    ^61 


APPLE  Owners 
send  &  receive 

CW/RTTY 


a 


y^ 


J 


#  9 


it* 


FEATURES 

■  Send  &.  Receive  MORSE.  BAUDOT  ASCI 

■  Connects  to  APPLE  game  f/Dport 

■  Spht  Screen  -edit  white  receiving. 

■  Uses  budtin  PLL  or  external  TU. 


■  Includes  hardware,  cassettes  &  manual 

■  Word  Oriented  EditOT 

■  Inslanl  Break  operation  —  preserve  lype-afread  buffer 
1      ■  Eight  message  memories  — 255  char  ea  . 

■  Auto  iransmiuer  control  —  PTT 

■  Diddle.  Repiay,  Casselte  Save.  CW  ID  (RTTY  only* 

■  Random  Practice,  Beacon,  change  spacing  jMorseonlyf. 

■  CA650  In  cabmel  as  illustrated  $259 

■  TA650  FSD  -1  acuve  liner  HTTY  demodulator. 
XTL-1  KiaiconlroUed  AFSK  and  AC  power 
supply  inslatted  ir>  CA650  jassemblecMestedf  S499 

■  AG 500   adds   disk  based iRTTY   to    GAfiStt  TA65Q  S50 

Write  or  call  for  complete  catalog 


]a  L 


ICSJnc. 


^44 


1 125  N.  Golden  State  Blvd.  /  Suite  G 

Turlock,  CA  95380  <S)  
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We  are  experiencing  telephone  difficulties, 

please  keep  trying.  Call,ornia  res,der 
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California  residents  add  6%  tax 


NEW  MFJ  SOLID  STATE 

24  HOUR  DIGITAL  CLOCK 

Eliminate  converting  to  GMT.  Pleasant  BLUE  easy-on-eyes 
display.  Bright  .6  inch  digits.  ID  timer.  Alarm,  snooze,  lock 
functions.  Power  out,  alarm  on  indicators.  Assembled. 

Pleasant  Blue  Display 
is  easy-on-eyes. 

Bright  ,6  inch  digits. 
Built-in  tD  timer. 


me  MFJ-101  rs  a  new  all  solid  state  24  hour 
digital  clock.  Just  set  it  to  GMT  and  forget  about 
converting  to  GMT. 

Pleasant  blue  B  inch  digits  (like  TS-820S)  are 
easy  on  eyes  and  bright  enough  to  see  clear 
across  your  room. 

ID  timer  alerts  you  every  9  minutes  after  you 
tap  ID/doze  button. 

Set  alarm  to  remind  you  of  SKEO  or  simply  to 
wake  you  up  in  morning.  Has  alarm  on  indicator. 

Fast/slow  set  buttons  make  setting  time  and 
alarm  simple 

Lock  function  prevents  missetting  time/alarm. 
Digits  flash  if  power  is  interrupted.  Rugged  black 
plastic  case.  Brush  aluminum  front/top  panel. 

UL  approved.  110  VAC.  50/60  HZ  switch  for 
USA,   Europe,   Japan  and  other   countries.    Use 


220/240  VAC  with  optional  AC  adapter.  6x2x3  in. 

Order  from  MFJ  and  try  if  -  no  obligation.  If 
not  delighted,  return  \\  within  30  days  for  refund 
(less  shipping}.  One  year  limited  warranty  by  MFJ. 

Order  today.  Cafl  toll  free  800  647  1800.  Charge 
VISA.  MC  or  mail  check,  money  order  for  $29.95 
plus  $3.00  shipping/handling  for  MFJ  101. 

Don't  wart  any  longer  to  enjoy  the  convenience 
of  reading  GMT  time  directly 


CALL  TOLL  FREE  . . .   000-647-1800 


Call  601  323  5869  for  technical  information,  or- 
der/repair status  Also  call  601  323  5869  outside 
continental  USA  and  in  Mississippi.  ^47 

MFJ  ENTERPRISES,  INC. 

BOX  494.  MISSISSIPPI  STATE,  MS  39762 
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Elttott  5.  Kanter  W4PCI 
1704  Raietgh 
Holly  Willi  12017 


Inside  Radio  Shack's 
Digital  Receiver 

SWLing  with  the  DX-300 


If  you  have  been  around 
communications  equip- 
ment for  at  least  the  past 
ten  years  or  so,  you  will  re- 
call  literally  drooling  over  a 
receiver  whose  digital  dis- 
play of  frequency  was  so 
accurate  that  you  could 
dial  up  a  frequency  and  lis- 
ten. If  nothing  was  heard, 
you  were  assured  that  the 
transmitter  was  not  on  the 
air.  This  selfsame  receiver 
had  controls  for  audio 
bandwidth  and  rf/af  gain 
and  cost  a  pretty  penny  un- 
ss  you  were  o.d.  in  color 


and  eligible  to  have  govern- 
ment property- 
Well,  as  I  unpacked  Ra- 
dio Shack's  new  model 
DX-300  receiver,  that  old 
feeling  crept  up  on  me  The 
receiver  is  everything  you 
h<ive  always  wanted  to  ask 
for  in  a  receiver,  and  more. 
The  more  is  the  LED  digital 
frequency  display  and  the 
price,  which  is  less  than 
$400.00.  Considering  the 
fact  that  frequency  cover* 
age  extends  from  10  kHz  to 
30  MHz,  the  DX-300  would 
appear    to    be   that    single 


multi-purpose  receiver  suit- 
able for  both  the  Novice 
ham  and  the  Advanced 
ham,  with  the  shortwave 
listener  thrown  in  for  good 
measure. 

Naturally,  I  was  a  doubt- 
ing Thomas  — several  of  us 
were:  The  price,  the  way  the 
receiver  looked,  and  the 
specifications  contained  in 
the  manufacturer's  litera- 
ture seemed  like  a  dream 
I  orne  true  But  true  skep- 
tics that  we  were,  we  sub- 
jected   the    DX-300    to    a 


series  of  tests,  using  a 
likewise  diverse  series  of 
testers.  The  receiver  was 
used  portable  (on  its  inter- 
nal eight  C-cell  batteries), 
plugged  into  a  car's  cigar 
lighter,  and  fixed,  operating 
off  conventional  120  V  ac 
During  the  long  periods  of 
portable  operation,  the 
battery-saving  dial  light 
switch  was  used  to  con- 
serve the  battery,  but,  con- 
sidering the  efficient  design 
and  extensive  use  of  solid- 
state  devices,  we  didn't  no- 
tice any  appreciable  loss  in 
battery  life  during  the  test 

The  DX-300  covers  from 
10  kHz  through  30  MHz  in 
thirty  bands  and  shares  a 
very  efficient  preselector 
which  is  switchable  and 
tuneable  in  six  stages: 
001-015,  0.15-0,5,  0  5-16. 
16-45,  4.5-12,  and  12-30 
MHz.  Literally  any  frequen- 
cy you  might  be  interested 
in  from  the  submarines  to 
the  CBers  will  be  covered  in 
these  ranges- 

The  basic  frequency  de- 
termination is  via  the  main 
tuning  control  with  the  LED 
display  Each  frequency  is 
displayed    and    carried 
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through  in  MHz  and  kHz 
(e.g.,  12,000-12.999  MHz 
with  a  1-kHz  fine  tune  for 
better  reception  of  SSB  and 
CW  signals).  Examining  the 
more~than~complete  block 
diagram,  we  note  that  we 
have  triple  conversion  — 
quartz  controlled  with  the 
first  i-f,  54.5-55.5  MHz,  sec- 
ond i-f,  3-2  MHz,  and  the 
third  i-f,  at  455  kHz. 

Following  an  incoming  rf 
signal  from  the  antenna,  it 
travels  to  the  rf  section  with 
attenuation    capabilities 
(20-0-40    dB)   switch    selec- 
table and  into  the  preselec- 
tor. The  signal  is  amplified 
by  Q201  and  mixed  down  in 
the  1st  mixer,  Q202-203,  by 
means  of  the  553-81  5-MHz 
local  oscillator,  Q401  (MHz 
tuning),    The    MHz    tuning 
converts  the  antenna  input 
signals  up  to  30  MHz  into 
55.5-54.5    MHz    at    1-MHz 
separation    into    amplifiers 
Q205-214  and  206  (first  i-f). 
Also  at  this  time,  the  first 
local  oscillator  of  MHz  tun 
ing  is  mixed  down  with  Vi 
X  N  integer  harmonics  of  4 
MHz  (3-32  MHz)  produced 
by    the   second    oscillator, 
Q507,    in    the   third   mixer, 
IC201,  and  amplified  by  a 
52.5-MHz   amplifier,  Q2Q7, 
208,   209;    and   the  second 
mixer,    Q206    (3-32    MHz), 
signals    are    produced    by 
harmonic  generator  D501- 
502. 

The  resulting  signal  from 
the  first  i-f  (55  5-54  5  MHz) 
is  mixed  down  with  the  52.5 
MHz  of  the  second  mixer 
and  converted  to  3-2  MHz 
for  the  second  i-f.  From  this 
point  we  have  a  conven- 
tional and  rather  ordinary 
single  superheterodyne  cir- 
cuit which  converts  the 
signal  to  the  third  i-f  of  455 
kHz  and  then  to  a  detector 
and  audio  output. 

For  example,  assuming 
we  have  tuned  to  26965 
MHz,  the  first  local  os- 
cillator is  at  81.5  MHz  and 
the  first  mixer  output  is  81 .6 
-  26  965  or  54.635  MHz. 

The  second  oscillator 
29-MHz  output  is  used  in 
the  third  mix   to  produce: 


Description 

Condition 

Nominal  Spec. 

Limit  Spec. 

Frequency  coverage 

Band  A 

10-150  kHz 

10-150  kHz 

Band  B 

150-500  kHz 

150-500  kHz 

Band  C 

500-1600  kHz 

500-1600  kHz 

Band  D 

1.6-4.5  MHZ 

1.6*4.5  MHz 

Band  E 

4.5-12  MHz 

4.5-12  MHz 

Band  F 

12-30  MHz 

12  30  MHz 

Sensitivity 

10-50  kHz 

Not  specified 

Not  specified 

(S  +  N)/N  =  10dB 

AM       SSB 

AM      SSB 

Output  =  50  mW 

100  kHz 

10 uV     10 uV 

50  uV     50  uV 

300  kHz 

2uV     1uV 

10  uV      5uV 

900  kHz 

2uV     1uV 

10  uV     5uV 

3.1  MHz 

0.5  uV    0.3  uV 

2uV       1uV 

7.1  MHz 

0.5  uV    0.3  uV 

2uV       luV 

15.1  MHz 

0.5  uV    0.3  uV 

2  uV       1  uV 

28.1  MHz 

0.5  uV    0.3  uV 

2uV       1uV 

Selectivity 

±10  kHz 

70  dB 

60  dB 

Image  ratio 

10-50  kHz 

Not  specified 

100  kHz 

60  dB 

50  dB 

300  kHz 

60  dB 

50  dB 

900  kHz 

60  dB 

50  dB 

3.1  MHz 

60  dB 

50  dB 

7.1  MHz 

60  dB 

50  dB 

15.1  MHz 

60  dB 

50  dB 

28.1  MHz 

60  dB 

50  dB 

Signal  to  noise  ratio 

At  7.1  MHz  1  mV 
30%  Mod, 

40  dB 

35  dB 

Intermediate  frequency 

1st 

54.5-55.5  MHz 

2nd 

2-3  MHz 

3rd 

455  kHz 

Spurious  rejection 

At  7.1  MHz 

40  dB 

30  dB 

1  MHz  harmonics 

At  7  MHz 

0.5  uV 

3uV 

Audio  output  power 

Less  than  10% 
T.H.D. 

1.8  W 

1.2W 

Phone  jack  output 

At  0.5  W  speaker 

power 

output 

100  mV 

50-200  rnV 

Tape  output  voltage 

At  7.1  MHz,  1  mV 

30%  Mod.  af 
output  0.5  W 

300  mV 

150-600  mV 

Meter  sensitivity 

S-9at7.1  MHz 

100  uV  ±6dB 

Rf  attenuator 

0.  20rand40dB 

Frequency  display 

5-digit  LED  display  (MHz/kHz) 

Frequency  stability 

Within  ±  1  kHz  after  one  hour  warm  up 

Antenna  impedance 

50-Q  unbalanced  type 

Power  source 

ac  120  V,  60  Hz,  dc  12  V  negative  ground 

only  or  internal  cc 

Operation  temperature 

QDCto4QflC 

81.6  -  29  =  52.6  MHz  The 
second  mix  produces 
54,635  -  52  6  =  2.035  MHz 
which  is  free  of  drift.  The 
receiver  is  fully  state  of  the 
art  and  makes  a  maximum 
use  of  integrated  circuitry 
and  LED  displays  for  both 
status  and  frequency  indi- 


Table  1.  Specifications. 

cation. 

While  the  DX-300  comes 
with  a  complete  operating 

manual .  technically-mind- 
ed owners  may  want  the  op- 
tional  Service  Manual 
(Radio  Shack  Part  No. 
20-204),  For  the  first 
time  — at  least  in  my  experi- 


ence of  some  twenty  years 
in  ham  radio —  a  service 
manual  equals  or  exceeds 
the  quality  of  the  equip- 
ment. Not  only  do  you  have 
full  technical  data  and 
specifications,  but  align- 
ment instructions,  sug- 
gested test  equipment,  and 
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a  series  of  tests  which  use 
the  diagnostic  trouble- 
shooting decision-tree  ap- 
proach rarely  found  with 
equipment  for  the  home  or 
hobbyist  market.  Nothing  is 
left  to  chance;  a  brief  sche- 
matic or  block  representa- 
tion shows  the  correct  man- 
ner to  hook  up  test  equip- 
ment to  the  receiver  and 
what  points  to  either  mea- 
sure or  inject  a  correspond- 
ing frequency  or  voltage. 

The  manual  triggered  the 
same  positive  thoughts  and 
comparisons  of  that 
"dream-receiver"  we  allud- 
ed to  in  the  beginning  of 
this  review.  In  a  nutshell, 
the  manual  is  everything 
you  have  always  wanted  to 
know  about  repairing  and 
recalibrating  but  were 
afraid  to  ask  for  because, 
until  now,  the  methodology 
was  not  clear  enough.  The 
manual  is  so  clear  that  I 
would  not  hesitate  to  take 
the  DX-300  to  far-off  DX 
locations  where  I  couldn't 


be  assured  of  parts  or  of  an 
adequate  repair  facility. 
Even  the  parts  list  is  com- 
plete, and  included  are 
base  diagrams  for  solid- 
state  devices  and  a  com- 
plete set  of  top  and  bottom 
views  for  the  six  PC  boards 
which  make  up  the  DX-300, 
As  well,  there  are  mechan- 
ical drawings  and  wiring  in- 
terconnects, 

On-the-air  tests  proved 
that  the  receiver  sounds  as 
good  as  it  looks.  The  qual  ity 
of  audio  through  the  inter- 
nal speaker  was  clear  and 
undistorted.  The  attenua- 
tor, when  used  with  a  co- 
axial antenna,  provided  am- 
ple rejection  of  high- 
powered  intruders  oper- 
ating around  the  frequen- 
cies we  were  interested  in. 
In  fact,  the  audio  quality 
was  so  good  that  Radio 
Shack  included  a  TAPE 
OUT  jack  on  the  rear  panel 
for  those  broadcasts  which 
one  may  want  to  save;  dur- 
ing our  tests,  we  were  able 


to  make  several  excellent 
tapes  using  a  variety  of 
antennas  from  the  enclosed 
whip  to  a  random-length 
longwire.  In  CW  modes,  the 
audio  bandwidth  control 
functioned  better  than  we 
anticipated.  While  it's  not  a 
full-blown  CW  filter  and 
isn't  specified  as  one,  it 
does  a  more  than  creditable 
job  on  the  40-  and  80-meter 
ham  bands. 

Considering  the  price,  its 
frequency  range,  and  other 
features,  it  would  be  hard 
to  define  any  single  seg- 
ment of  the  market  that  the 
DX-300  is  targeted  for.  Our 
tests  and  use  showed  it  to 
be  an  excellent  ham  station 
receiver,  with  the  facility  of 
full  genera!  coverage.  May- 
be the  operator's  manual 
says  it  all.  In  a  nutshell,  the 
manual  is  a  complete 
course  in  the  installation, 
use,  selection  of,  and  fabri- 
cation of  an  antenna,  and  a 
guide  to  listening.  Radio 
Shack  has  long  been  absent 


from  the  ham  marketplace, 
and  this  new  receiver  would 
seem  to  be  the  first  of  what 
we  hope  will  be  many  more 
ham  products. 

We  tried  to  wring  out  this 
receiver  and  find  its  short- 
comings, but  with  a  total  of 
four  hams  and  one  XYL  test- 
ing it,  we  could  arrive  at  on- 
ly two  points  of  contention: 
the  lack  of  a  crystal  calibra- 
tor (WWV  tests  found  it 
right  on  frequency),  and  a 
bassy  tone  with  the  internal 
speaker  (a  subjective  opin- 
ion at  best  and  limited  to 
only  one  evaluator). 

If  you  haven't  already 
guessed,  we  compared  the 
receiver  against  what  a 
number  of  us  remember 
fondly  as  a  workhorse  in  the 
military,  the  R-390;  believe 
me,  the  DX-300  does  it  all, 
with  LED  display  and  stabil- 
ity, not  to  mention  cost  and 
weight.  And  besides,  the 
R-390  didn't  offer  a  built-in 
code  practice  oscillator  — 
the  DX-300  does !  ■ 
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$169,95  buys  a  terminal 

unit  kit  with  capabilities  beyond 

your  expectations  for  the  price^And 

the  Flesher  Corp 

TU-170  won't  devour 

your  precious  space. 

Wired  units  are  available 

at  $249.95.  Call  or  write 

today  for  our  free  1980 

catalog  of  affordable  kits,  wired  units  and  accessories. 

Flesher  corp 

P.O.  Box  976  •  Topeka,  Kansas  66601  •  913  •  234 -d  98 

Distributors  in  Canada  and  Australia 
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SCANNERS 


KENWOOOTRMOO(kJTR7600l&TR762S, 

TEMPO  f„™  cOiKDK  2015R,KDK2016.V, 

ICOM  IC22S,  /MIDLAND  13-510,13  513s 

CLEGOFM  28,  COMTRONDC ,  YAESU  FT227R 

•  AED  cuniinu«5  to  eKpand  ill  line  a  I  QU-alHv  sciniwn. 

•  ill  el  AEtTs  iuimiw  tre  custom  deified  to  install  completely  Jnjide  of  meir 
respective  rigs, 

•  Inrfallaton  is  simple.  Unlike  other  competitive  products  ill  AED-  runners  ire 
designed  in  thai  it  is  totally  unnecessary  to  cut  mi  wires  inside  volt  rig  during 
mslalliliufl, 

i  All  PC.B.j  ore  iHk -screened  and  lin  plaled  for  e^ier  and  more  elective 
wMifcffap, 

•  The  kil  comes  complete  wilh  all  parti  and  a  detailed  instruction  manual  in 
duiting  ichemalitt. 

•  In  the  itinne?  OFF  mode  the  rig  operates  normally.  In  Hie  scanner  ON  mode 
me  scanner  locks  on  an  occupied  frequency^  parses  tor  a  preset  time  [about  5 
sec.)  and  then  resumes  scanning  (except  III). 

9  The  frequency  being  scanned  is.  displayed  on  the  digital  readout  (except  225 
and  Tempo). 

•  This  gives  you  the  ability  Id  eavesdrop  all  over  Ihe  bind  without  lilting  a 
Finger,  When  you  heir  something  interesting,  you  dip  the  switch  to  the  LOCK 
node  and  Ihe  rig  is  ready  to  transmit. 


lO /METER  FM 

-THE  NEW  FRONTIER 

The  MO  FM  ADAPTER  is  now/ available 

m  Ttw  AED  adapter  lonwrts  tin  ling  HP  frinittintri  ho  Irtfisfiiit  on  10  meler  FH. 

•  Id  est  At  tdtplti  you  #i  raqijifHl  la  hurt  an  Hf  SSft  Itinsceim  and  a  I  M  FM 
Iraiiidrtr  Of  riciirir. 

•  Hit  AED-krt-  CMiiJh  d  2  PI.  boards,  hi  fowls  art  dtsignec'  to  Nl  enlirelr  insidi  row  tff 
rig.  Rich  i<wrd  misv«  1'r  x  2".) 

•  One  hwru  Mitei  ai  the  mwkilatof  wfcich  FH's  your  ciisliw  HF  IrnHeim'i  VHJ. 

•  The  second  board  is  a  rtctitH  adapter  whdeh  comirU  y ow  HF  lmiicxh«is  II.  to  a  ?H  Ire 
qwiHT.  Tbis  will  aikt  vh  to  newt  nun  tree  1DM  frt  on  row  /M  Iriiunirtr 

•  Flm  jnodJlitattofl  can  be  diublui  with  the  sn-otf  sintdi  wpplitd  with  the  kit, 

•  Tfcf  liil  nm«  -comptelt  wnn  all  puts  and  a  detail  Lislrucfion  manual  (cr*  ilarf  ml  in- 
cM 
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4ED  ELECTRONICS 

750  LUCERNE  RD.P  SUITE  120    DEFTtV 
MONTREAL  QUEBEC,  CANADA  H3R  2H6 

TEL.  514-737  7293 
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Directional 
RF  Wattmeter 

Dielectric  wattmeters  are  your 
best  choice  for  making  accurate 
RF  measurements.  These  rugged, 
dependable  wattmeters  can 
discriminate  between  forward 
and  reflected  power  in  all  types  of 
50  ohm  coaxial  transmission  lines 
and  RG  type  cables. 

In  addition,  they: 

•  Measure  from  lOOmW  to  5kW 

•  Have  ±5%  full  scale  accuracy 

•  Measure  from  2MHz  to  1GHz 

•  Have  an  easy-to-read  4V4" 
mirrored  meter  scale 

•  Feature  a  taut-band  meter 
movement  for  longer  life 

•  RF  Elements  available  for  all 

measurements 

The  1000-A  from  Dielectric 

— you  can't  buy  an  easier  reading, 

more  accurate  RF  wattmeter, 

A  complete  tine  of  RF  loads  are 
also  available. 


RAYMOND,  (MAINE  04071  ^17 

TEL.  2Q7/655-4555  •  800/341-9678 


ts"  Reader  Sen/ tee — see  page  795 
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Larry  jack  KL7CLK 
#7  hast  Lake  Drive 
Bay  Ridge 
Annapolis  MD  21403 


The  Two-Meter  Monkey 

not  just  another  linear 


M 


V    Icom    IC-202    is  a      SSB  radio.    Unfortunately,      Watts,  which  limits  it  to  all 
nice  little  two-meter      it's    rated    at    only    three      but    local    contacts,    This 


ANTENNA (O 


EXCITER  (a 


RG-I75 


TO  A 


RF 
METER 


200 

■» — wv — ■>  SCREEN 


*GRI[> 


Fig.  T.  Two-meter  linear  amplifier,  AS!  resistors  Va  Watt  unless  noted.  11  —  pn:  115  V  ac; 
sees;  220  Vac,  250  mA  and  6.3  Vac,  2  A.  T2^pri:  7 W  V  ac;  sees:  7 75  Vac,  50  mA  and  12  V 
ac,  500  mA,  U  -3T,  #74,  Vi"  dia.,  5/8"  long,  12^6  T,  #14,  Vi" d\a.f  7/8"  long  with  center 
tap,  13—7  7,  #74,  3/4"  dia.;  tap  Va  to  Vj  turn  from  ground.  CN  —  see  text. 
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quickly  became  apparent 
after  several  attempts  to 
work  long  distances  and 
was  the  natural  inspiration 
for  this  linear  amplifier. 

Building  the  amplifier 
was  settled  upon  easily 
when  it  was  clear  that  I 
couldn't  afford  to  buy  a 
commercial  one.  A  more 
difficult  decision  was 
whether  it  should  be  solid- 
state  "state  of  the  art"  or 
tubes.  Again,  economics 
came  into  the  decision- 
making. In  comparing  the 
price  of  parts  for  a  sixty- 
Watt  transistorized  ampli- 
fier and  its  power  supply 
(all  of  which  I'd  have  to 
buy)  against  my  large 
1960s  junk  box  (parts  I 
wouldn't  have  to  buy),  the 
conclusion  I  drew  was  that 
old  technology  isn't  neces- 
sarily bad  technology.  I 
went  with  the  tubes, 

The  amplifier  described 
below  was  built  for  two 
meters  for  the  202,  It  is 
hoped  that  the  reader  will 
notice  that  the   basic  cir- 


cuit  will  also  lend  itself  to 
other  transceivers  and  fre- 
quencies. 

Circuit 

The  amplifier  is  a  basic 
6146B,  biased  class  AB^  for 
SSB,  at  about  sixty  Watts 
of  input  power.  The  layout 
of  the  components  is  de- 
tailed in  the  line  drawing. 
The  amplifier  is  neutral- 
ized by  CNH  a  piece  of  #14 
insulated  copper  wire  five 
inches  long  which  en- 
circles the  base  of  the 
b146.  The  grid  circuits  are 
enclosed  within  a  small 
minibox  which  also  holds 
the  6146  socket,  Two  OB2 
voltage  regulators  keep  the 
screen  voltage  stiff,  which 
is  necessary  for  linear 
operation.  52b  switches 
out  a  resistor,  dropping  the 
grid  bias  from  a  cut-off 
-120  V  dc  in  Standby  to 
-  50  V  dc  for  Operate.  The 
whole  unit  is  housed  in  a 
10"  X  10"  X  3  W  cabinet. 

So  farH  the  circuit  is 
straightforward  and  not 
unlike  other  VHF  ampli- 
fiers. Just  another  linear 
amplifier?  A  unique  part  of 
the  design,  however,  is  how 
this  amplifier  is  switched  in 
and  out  of  the  transceiver's 
antenna  line.  There  are  sev- 
eral ways  that  this  could  be 
done,  like  using  rf-sensing 
diodes  or  tapping  a  control 
voltage  out  of  the  trans- 
ceiver, The  first  method  is 
okay  for  modes  like  FMP 
but    things    tend    to    get 
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Fig.  2.  Unmodified  Icom  IC-202  transceiver  and  microphone. 
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Fig,  3,  Modified  transceiver  and  microphone. 


messy  with  anything  other 
than  a  continuous  carrier. 
Tapping  off  a  control  volt- 
age to  operate  a  T-R  relay 
works,  too,  but  you  show 
me  a  good,  safe  spot  in  an 
Icom  to  do  this  [or  in  al- 
most any  other  solid-state 
rig,  for  that  matter), 
Besides,  the  following 
method  works  much  better 
and  doesn't  "invade"  any 
of  the  radio's  internal  cir- 
cuits. 

There  are  four  wires  in 
the  Icom  microphone  cord, 
if  the  mic  shield  is  in- 
cluded. Rearranging  these 
wires  as  shown  in  Figs.  2 
and  3  will  allow  the  unused 
side  of  the  microphone 
PTT  switch  to  be  used  to 
control  the  amplifier.  The 
earphone  jack  was  sacri- 
ficed as  it  is  a  convenient 
place  to  tie  the  amplifier  to 


ICOM20.2 
OLD  EARPHONE 


Fig.  4.  Hookup  between  the  202  and  the  amplifier. 


Two-meter  linear  amplifier  with  the  icom  IC-202, 


Line  drawing  detailing  component  layout. 
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pin  3  of  the  mic  socket. 
With  the  transceiver  in  Re- 
ceive mode,  the  base  of  the 
transistor  is  at  ground  and 
doesn't  conduct.  When  the 
transceiver  goes  to  trans- 
mit, the  base  goes  positive 
and  the  transistor  con- 
ducts, closing  the  T-R  re- 
lay, RY1.  S2  is  a  DPDT 
switch  which  allows  the 
amplifier  to  be  switched 
out  of  the  antenna  line  for 
'"barefoot"  operation. 


Operation 

Initial  tune-up  operation 
involves  applying  power 
with  S2  in  Standby,  R2  is 
adjusted  to  produce  190  V 
dc  at  the  screen.  Without 
applying  a  two- meter 
driver  the  amplifier  is 
placed  in  Operate  and  R2 
adjusted  to  —50  V  dc  at 
the  grid.  The  plate  current 
should  idle  around  20  mA 
and  the  screen  at  1-2  mA. 
Rotate  the  plate  and  grid 
capacitors  through  their 
ranges    and    look    for   any 


change  in  grid  current,  if 
neutralization  is  necessary, 
reposition  CN  to  another 
area  around  the  6146  until 
no  combination  of  adjust- 
ments to  either  plate  or 
grid  produces  any  change 
in  grid  current.  Now  apply 
a  two-meter  carrier  and  ad- 
just the  grid  and  plate 
capacitors  for  maximum  rf 
output.  For  linear  opera- 
tion on  SSB,  back  off  the 
grid  drive  to  a  point  that 
grid  current  just  starts  to 
be  drawn.  Repositioning 
the  tap  on  L3  may  be  nec- 
essary to  achieve  an  op- 
timum loading  to  a  par- 
ticular antenna. 

Once  tuned  up,  the  am- 
plifier doesn't  require  re- 
tuning  over  at  least  a 
200-kHz  bandspread,  The 
amplifier  has  given  good 
accounts  of  itself  in  the  sig- 
nal reports  received.  It  has 
proven  a  good,  easy  way  to 
extend  the  communica- 
tions range  of  the  Icom  IC- 
202  ■ 


Solid-State  H.F. 
Kilowatt  Amplifier 


NO  TUNING  ! 


"FCC  TYPE  ACCEPTED" 

All  new,  all  nine  hf  bands 


160  thru  10*  meters  including  the  new  10,  18  and  24  MHz  bands. 


MODEL:  A1000         115/230VAC,  50-100W  Input 
MODEL;  A1000X      115/230VAC,  15-35W  Input 


$1395.00 

$1395.00 


VISA 


master  cfiarge 
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Solid  State 

240  watts  DC  SSB/CW 

160-10  meters,  WWV 

(2  auxiliary  band  positions  are 
available  for  future  expansion) 

RF  Speech  Processor 
SSB,  CW,  AM,  FSK 

•  Built-in  SWR  Meter 

•  Excellent  Dynamic  Range 
Audio  Peek/Notch  Fitter 

•  Variable  Bandwidth 

•  Pi  »M  Line  of  Accessories 


■Hi 


puter,  son 

state  and  RF  design.  By  careful  utilization  of  these  disciplines  and  the  experience  gained  from 
our  FT-301  series,  YAESU  has  achieved  an  HF  transceiver  which  *oners  unique  features 
(e.  g.  "Digital  Memory  Shift"),  efficient  operation  and  a  level  of  performance  that  has  been 
previously  unattainable. 


(Receiver  Section)     FT-107  TRANSCEIVER  SPECIFICATIONS     (Transmitter  Section) 


Sensitivity:  0.25  uV  for  10dB  S/N,  GW/SSB,  FSK 

1.0  uVfor  10dB  S/N,  AM 
Image  Rejection:  60dB  except  10  meters  (50dB) 
IF  Rejection:  70dB 
Selectivity:  SSB  2.4  kHz  at  -6dBf  4.0  kHz  at  -60dB. 

*CW   0.6  kHz  at  -6dB,  1,2  kHz  at  -60dB. 

*AM       6  kHz  at  -6dB,    12  kHz  at  -60dB 
Variable  IF  Bandwidth 
20dB  RF  Attenuator 
Peak/Notch  Audio  Filter 
Audio  Output:  3  watts  (4-16  ohms) 

Accessories:  FV-1 07    VFO  (standard  not  synthesized) 

FTV-107  VHF  (UHF  Transverter) 
FC-1 07    Antenna  Tuner 

Matching  Speaker 

AC  Power  Supply 

#CW/AM  Filters  Optional 


Power  Input;  240W  DC  (SSB/CW)   80W  DC  (AM/FSK) 
Opposite  Sideband  Suppression:  Better  than  50dB 
Spurious  Radiation:  -50dB, 
Transmitter  Bandwidth  350-2700  hz  (-6dB) 
Transmitter:  3rd  IMD  -31  dB  neg  feedback  6dB 
Transmitter  Stability:  300  hz  after  10  mia  warmup 

less  than  100  hz  after  30  mi n. 
Antenna  Input  Impedance:  50  ohms 
Microphone  Impedance:  500  ohms 

Power  Required:  13.5V  DC  at  20  amps 

**  100/1 10/1 1 7/200/220/234V  AC  at  650  VA 

**FP-107  or  FP-107E  Optional 
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RTTY  QSK 

break  in  to  RTTY  operation  with  a  KOR 


In  its  issue  of  October, 
1978,  the  RTTY  lournal 
published  an  article,  "Key- 
board Operated  Relay/* 
that  immediately  attracted 
my  attention. 

The  author,  VE3DCX, 
wrote  that  ".  . .  this  gadget 
will  put  such  luxuries  as 
VOX  for  SSB  or  break-in  for 
CW  in  the  hands  of  RTTY 
enthusiasts ,  ."  That  was 
no  wild  claim,  as  I  found 
out  later, 

Being  basically  a  lazy 
person  and  averse  to  unnec- 
essary work  and  effort  (ex- 
cept when  deliberately  en- 
gaged in  some  kind  of 
physical  exercise),  I  lost  no 
time  breadboarding  and 
testing  two  versions  of  this 
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Fig,  1.  How  to  derive  the 
signal  irom  a  serial  output 
(a)  Mark  is  level  1;  (b)  mark  is 
level  0. 


KOR  adapted  to  my  micro- 
processor-based   RTTY 

setup. 

An  analysis  of  the  orig- 
inal circuitry  revealed  that, 
at  least  in  my  case,  the  cir- 
cuit was  unnecessarily 
complicated. 

The  basic  idea,  as  adapt- 
ed to  my  uP  system,  is 
shown  in  Fig.  1,  illustrating 
two  different  configura- 
tions: (a)  for  systems  that 
give  a  level  one  for  mark, 
and  (b)  for  systems  that  give 
a  level  zero  for  mark,  It 
should  be  clear  now  that 
the  idea  is  to  have  no 
charge  going  to  the  timing 
capacitor  when  the  rig  is  in 
mark-hold  condition,  and, 
therefore,  the  transmitter 
relay  should  drop.  As  soon 
as  transmission  begins,  the 
low  bits  (or  the  high  bits, 
depending  on  the  case)  will 
cause  the  circuitry  to  pro- 
vide charging  current  to  the 
timing  capacitor,  and  the 
relay  pulls  in. 

The  circuit  shown  in  Fig. 
2  was  tested  and  found  per- 
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HI 
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fectly  satisfactory  for  my 
Digital  Croup  uP,  which 
outputs  a  level  one  for 
mark. 

In  the  schematic,  con- 
nections are  shown  for  the 
Kenwood  TS-820.  If  you 
have  a  different  rig,  the  col- 
lector and  emitter  of  Q2 
will  have  to  be  inserted  in 
series  with  the  holding  coil 
circuit  of  the  transmitter 
relay:  The  collector  goes  to 
the  hot  side  and  the  emitter 
goes  to  the  cold  side  of  the 
circuit. 

Also,  depending  on  the 
voltage  and  resistance  al- 
ready in  the  circuit,  it  may 
be  necessary  to  insert  a 
series  resistor  to  limit  the 
collector  current  to  a  safe 
value  for  the  transistor,  but 
sufficiently  high  for  the 
relay  However,  this  is  un- 
likely to  be  necessary  be- 
cause this  circuit  must 
already  be  limited  to  a  safe 
value  for  the  coil.  For  the 
Kenwood  TS-820,  this  res  is 
tor  is  not  necessary,  and 
pins  2  and  3  of  the  MIC  plug 
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Fig.  2.  A  simple  circuit  for  microprocessors  having  level 
one  for  marL  For  level  zero  tor  mark,  use  QT  as  per  (h)  in 
Fig.  1. 


may  be  connected  directly 
to  Q2  as  shown  in  the  fig* 
ure. 

The  timing  for  dropping 
the  relay  will  depend  on  the 
values  of  CI  and  R1  —  the 
higher  those  values,  the 
longer  the  delay.  The  ca- 
pacitor is  charged  through 
the  diode  (any  signal-type 
diode)  and  discharged 
through  R1  and  the  base  of 
Q2.  "Fudging"  those  values, 
you  can  adjust  the  delay  to 
a  convenient  length  Please 
note  that  too  high  a  value 
for  R1  will  prevent  Q2  from 
outputting  sufficient  cur- 
rent to  make  the  relay  work. 
Alternatively,  you  could 
use  a  trimpot  for  R1.  Sug- 
gested values  are  100k  and 
5  uF,  respectively,  for  a 
start 

After  breadboarding  and 
testing  the  circuit  of  Fig.  2 
and  finding  that  it  worked 
to  my  complete  satisfac- 
tion, it  suddenly  occurred 
to  me  that  using  an  opto- 
coupler  would  be  cheap  in- 
surance against  rf  feedback 
into  the  microprocessor. 
The  circuit  of  Fig  J, 
therefore,  was  developed 
It  can  be  seen  that  it  is 
basically  similar  to  Fig  2  ex- 
cept that  now  the  collector 
current  of  Q2  will  fire  up 
the  LED  inside  the  opto- 
coupler,  and  its  phototran- 
sistor,  in  turn,  will  complete 
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Fig.  3.  Guarding  against  rf  feedback.  For  systems  giving 
level  zero  for  mark,  use  Q7  as  per  (b)  in  Fig,  7, 


the  circuit  for  the  relay  coil. 

I  used  an  unknown  de- 
vice with  the  Motorola  logo 
and  a  house  number  that 
was  supposed  to  be  similar 
to  the  4N28.  I  treated  it  as 
such,  and  the  device  did  not 
disappoint  me. 

Again,  the  timing  will  be 
adjusted  by  means  of  C1 
and  R1 ,  but  now  we  face  a 
different  situation.  Where- 
as in  the  circuit  of  Fig.  1  we 
could  use  virtually  any  NPN 
transistor,  now  we  need  a 
relatively  high  current  to 
keep  the  LED  glowing. 
Therefore,  in  order  to  avoid 


having  to  use  very  large 
values  for  CI  which  might 
cause  other  complications, 
we  will  have  to  use  a  tran- 
sistor with  a  current  gain  of 
200  or  more,  like  the 
2N2222.  I  used  a  BC109C 
with  a  gain  of  365  and  sug- 
gest 10  uF  and  120k,  respec- 
tively, for  C1  and  R1. 

The  use  of  this  gadget 
couldn't  be  simpler:  Start 
typing  and  the  relay  pulls 
in;  stop  typing  and  about 
three  seconds  after  the  buf- 
fer has  stopped  outputting 
signals,  the  relay  drops. 
That  isalllB 
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RF  33  —  70W  2-30Mh2  12.5V  Stud  Type    1500  (Premium  replacement 

for  MRF  455A) 

MINIMUM  ORDER  130.00 
CALL  TOLL-FREE  800-645-2322  (N.V.  State  516-536-8860) 


R  F  Gain,Ltd. 
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100  Merrick  Road 


flockvllle  Centre,  New  York  11570 
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close  encounter 


Dateline  Dayton  Hamvention  .  .  . 

To  demonstrate  the  selectivity  of  our  Mark  SCR  repeater  we  keyed  a 
transmitter  1 S  KHz  oft  frequency  and  set  It  directly  against  the  receiver 
input.  Our  Marie  3CR  didn't  even  notice  the  close  encounter. 


Sure  the  Mark  3CR  can  withstand  severe  interference. . 
it  uses  both  crystal  filtering  and  double  conversion. 
And  that's  just  the  beginning.  Its  performance  contin- 
ues with  a  transmitter  that  meets  commercial  specs 
plus  a  microprocessor  controller  that  gives  you  39 
functions  and  13  Morse  messages.  For  peak  perform- 
ance have  your  own  close  encounter  with  a  Mark  SCR  / 
Repeater  or  Mark  3C  Controller 


t^49 


call  or  write  for  specifications 

MICRO  CONTROL  SPECIALTIES 

23  Elm  Park,  Groveland,  Ma.  01834 

(617)  372-3442 


v*  Reader  Service — see  page  195 
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Peter  A.  Stark  K2QAW 
PO  Box  209 

Mr    Knco  NY  H>549 


A  Programmer's  Potpourri 

fifteen  practical  programs  for  hams 


Here's  a  collection  qf 
fifteen  programs  to 
run  on  your  computer  once 
you  tire  of  playing  yet 
another  game  of  Star  Trek 
These  programs  will  help 
you  calculate  parts  values 
for  several  popular  circuits, 
print  out  fancy-looking  pur- 
chase orders  for  your  parts 
orders,  and  even  prepare  a 
complete  wire  list  for  wire- 
wrapping  or  just  checking 
out  a  printed  circuit  board 
layout. 

All  of  these  programs  are 
written  in  BASIC  and  most 
can,  with  just  minor 
changes,  be  run  on  most 
popular  computer  systems. 


-5V 


Ri 
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*55 


ftf 


ft* 


ffr 


01 


The  wire-list  program  is 
written  for  disk  systems,  but 
can  be  adapted  for  cassette 

use  with  a  little  work 

555  Timer  Calculator 

The  555  timer  is  a 
popular  fC  which  is  used  in 
a  variety  of  ways.  Possibly 

the  most  popular  circuit  is 
the  oscillator  circuit  of  Fig, 
1.  The  oscillation  frequency 
is,  determined  by  R1,  R2, 
and  C,  and  the  output  is  a 
square  wave  whose  high 
(positive)  part  is  always 
longer  than  ifs  low  part; 
that  is,  its  duty  cycle  (the 
percentage  of  the  time  that 
it  is  high  as  compare^  to  the 
time  for  one  whole  cycle)  is 


t*^  _nnnr 


Fig,  J.  555  oscillator  circuit. 


INPUT 


^•OUTPUT 
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Fig.  2.  Low-pass  active  filter. 
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always  greater  than  50  per- 
cent 

There  are  two  kinds  of 
calculations  we  often  have 
tody— find  the  parts  values 
for  R1 ,  R2,  and  C  based  on 
what  we  want  the  oscillator 
to  do,  or  figure  out  what  it  is 
supposed  to  do  from  the 
parts  values  we  already 
have.  Program  1  will  do 
either  job. 

When  you  start  it,  the 
program  first  asks  which 
you  want  to  do  — calculate 
component  values  or  find 
out  what  it  is  cjoing  with 
known  parts  values. 

Program  1(b)  is  a  sample 
run  to  calculate  component 
values.  Since  resistors  are 
more  easily  changed  (and  a 
pot  can  be  used  to  make  an 


adjustable  resistance),  we 
always  assume  a  known  val- 
ue for  C,  but  the  program  is 
set  up   so  that   it  repeats 

itself  so  that  you  can  try 
several  values  for  C  !f  C  is 
too  small,  the  resistor  val- 
ues will  be  too  large  to  be 
practical;  the  sum  of  R1  and 
R2  should  be  less  than  5 
megohms  with  a  5-volt  sup- 
ply. In  the  sample,  we  find 
that  for  a  frequency  of  1 000 
Hz  at  a  75  percent  duty  cy- 
cle (output  high  Va  of  the 
time!  we  should  use  resis- 
tors pf  approximately  7215 
apd  3607  Ohms  with  a 
0.1 -microfarad  capacitor; 

Program  1(c)  is  a  sample 
run  to  find  the  frequency 
and  duty  cycle  when  the 
resistor  and  capacitor  val- 
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Fig.  3.  Comparison  of  different  filters. 


ues  are  known.  Thus,  with 
R1  at  10k,  R2at470  Ohms, 
and  C  at  0.1  microfarad,  we 

■ 

find  an  oscillation  frequen- 
cy of  1 319  Hz  and  a  duty  cy- 
cle of  almost  96  percent. 
The'  program  also  tells  us 
how  long  the  output  is  on 
(high)  and  off  (low), 

Low-Pass  Active  Filter 

Fig.  2  is  the  circuit  of  a 
low-pass  active  filter.  An 
active  filter  is  one  that  uses 
just  RC  components  and  an 
amplifier  to  do  what  would 
normally  require  an  LC  cir- 
cuit. (See  my  article  entitled 
"Low-Pass  Filter  Primer"  in 
73  Magazine,  October, 
197B,  page  98,  for  a  fuller 
explanatibn.)  This  amplifier 
can  have  different  charac- 
teristics depending  on  the 
values  chosen  for  the  three 
resistors  and  two  capaci- 
tors. 

The  amplifier  is  usually 
an  operational  amplifier,  or 
op  amp,  such  as  a  741.  The 
input  shown  as  going  to 
Vref  is  grounded  if  the  op- 
amp  power  supply  consists 
of  a  positive  and  a  negative 
supply,  or  is  connected  to  a 
voltage  divider  if  the  op 
amp  has  just  one  power 
supply.  The  output  of  the 
voltage  divider  should  be 
halfway  between  ground 
and  the  power-supply  volt- 
age. 

In  any  case,  a  low-pass 
filter  is  one  which  passes 
low-frequency  signals,  but 
stops  high-frequency  sig- 
nals from  getting  through. 
The  exact  shape  of  its  fre- 
quency response  curve  de- 
pends on  a  quantity  called 
the  damping  coefficient, 
represented  by  the  greek 
letter  £  zeta.  As  shown  in 
Fig.  3,  if  zeta  is  1,  then  the 
response  drops  off  very 
gradually  near  the  cutoff 
frequency,  shown  as  fo  in 
Fig.  3.  On  the  other  hand,  if 
zeta  is  close  to  0,  then  the 
response  peaks  right  at  fre- 
quency f0. 

A  filter  which  has  a  zeta 
equal  to  0.707  is  called  a 
Butterworth  filter,  or  "maxi- 
mally-flat." This  is  a  filter 


which  is  as  flat  as  it  can  be 
in  the  pass  region  (to  the 
left  of  fo),  without  having 
any  peaking.  If  zeta  is  just  a 
bit  larger,  then  the  response 
drops  off  too  soon;  if  it  is 
just  a  drop  smaller  than 
0,707,  then  the  response 
starts  to  have  a  tiny  peak. 

Although  the  Butter- 
worth  filter  has  this  very 
neat  characteristic  of  maxi- 
mum flatness,  there  are 
many  times  when  we  inten- 
tional !y  accept  a  little  peak- 
ing in  the  interests  of  ex- 
tending the  frequency  re- 
sponse with  a  steeper  skirt 
(steeper  drop-off).  In  any 
case,  the  active  filter  can 
provide  either  type  of  re- 
sponse. 

Program  2  allows  us  to 
calculate  parts  values 
based  on  the  desired  stage 
gainr  cutoff  frequency,  and 
zeta.  Since  there  are  many 
different  combinations 
which  will  work,  the  value 
of  C2  is  selected  manually 
first  and  input  into  the  pro- 
gram. The  sample  run  in  (b) 
shows  that  for  a  gain  of  5, 
cutoff  frequency  of  100  Hz, 
and  a  Butterworth  filter 
with  zeta  equal  to  0.707 
and  C2  equal  to  0.5  micro- 
farads, useful  values  would 
be  approximately:  R1  = 
450  Ohms;  R2  =  2250 
Ohms;  R3  =  375  Ohms;  C1 
—  6  uF, 

The  program  calculates 
these  to  many  digits  of 
precision,  but  obviously  the 
accuracy  depends  a  lot  on 
available  components.  We 
can  usually  round  off  to  the 
nearest  commercially-avail- 
able components  without 
affecting  the  frequency  re- 
sponse, although  this  does 
often  change  the  stage  gain 
by  a  small  amount. 

High-Pass  Active  Filter 

The  high-pass  active  fil- 
ter is  essentially  the  op- 
posite of  the  low-pass  filter 
It,  too,  has  gain  and  can 
provide  a  variety  of  re- 
sponse curves,  depending 
on  its  zeta.  The  frequency 
response  for  a  high-pass  fil- 
ter would  look  just  like  the 
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Program  7.  555  f/mer  calculator,  (a J  Program,  (hj  Sample  run 
to  calculate  component  values,  (c)  Sample  run  to  find  fre- 
quency and  duty  cycle. 

one  shown  in  Fig.  3,  except      Ohms;  C1   =  0,02  uF. 


for  being  flipped  left-to- 
right.  The  equations  are 
also  somewhat  different. 

Program  3  allows  us  to 
calculate  the  component 
values  for  the  desired  gain, 
cutoff  frequency,  and 
damping  coefficient.  This 
time,  the  input  capacitor, 
C2,  would  also  be  deter- 
mined manually. 

Part  (b)  of  the  printout 
shows  a  sample  run;  for  a 
gain  of  5,  cutoff  frequency 
of  1000  Hz,  and  a  Butter- 
worth filter  (zeta  =  0707), 
we  have:  C2  =  0.1  uF;  R1  = 
12381    Ohms;    R2    =    1022 


Bandpass  Active  Filter 

Wheh  high-pass  and  low- 
pass  filtering  are  combined 
in  one  circuit,  the  result  is  a 
bandpass  filter  which  al- 
lows a  band  of  frequencies 
to  pass,  but  stops  frequen- 
cies above  and  below  that 
band.  (The  full  analysis  and 
design  of  bandpass  filters 
can  get  quit&  sticky;  for 
more  !nfoH  see  my  article 
entitle^  "Design  an  Active 
RTTY  Filter"  in  73  Maga- 
zine, September,  1977,  page 
38) 

Rather    than    use    zeta, 
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Program  2.  Low-pass  active  fitter,  (a) 
Program,  (b)  Sample  run. 
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Program  j.  High  pass  active  filter,  (a) 
Program,  (h)  Sample  run. 
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r    "ENTEK   INPUI   MfAtJIOh   LJ    IN   lit LFfflf AfiAJ>S",   lJ 
2/1000000 
T   "ENTER   FEEJtlAtl 
Ul  000000 
MH*U*il  J 
/  ',  U  M  C  I  *  C  ?  ?  *  U  J 
-    l/lD»tCttC2)*»J 

/e 

■     hi   is    ;  Ri;  tamts" 

"     F. :  :   u::    -UHhuh 

1     R3  is  '  ;   Rj;   "OHfl'S" 


i'.'iNii    PASS    ACTlVt    FlLTEft  STAGE  DESIGN 

STAGE  QAIN   6HU4JLli  &E    hEUJU   10   EUR   |ES1    RESULT^ 

ENTER  THE   EiESIffEP   STAOE   GAIN'   5 

ENTER  LENTER    FfrEQUtrtCV    U    N-Jl    2100 

LNTER  BE  S I  P  E  [1   |t    10 

ENTER  INPUT    rjAfACLIQD  C2   Id  ftlCROFflRADS*    .1 

ENTER  FEEDBACK   CAPAC1TGR  CI    IN  rllCHPFHRABS'    -I 

ft!    IS  1515. 762^*   OHHS 

K2    IS  JU.diJj7O&0   DHhS 

ftl    13  15157. &2M   QHHE 

LH1ER  INPUT   CAPACITOR   C2   In  HKSOFflRflK* 

REAM 


Program  4,  Bandpass  active  filter,  (a) 
Program,  (b)  Sample  run, 
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PRJNI    "*E51ST1V£    I    AflE"  *"I  I*  T  TE  N  U  A  TOR  5 " 


(aJ 

0010 

PfrlKT   ,LBUTrERUORTH  LC  LOII   PASS  FILTER   DESIGN" 

O&I'O 

Rtii  cUPrftiGHT  \m  tr  f.  stark 

O03.O 

I#POT   "WFHf  nmt  EC   STAGES'\   N 

ooto 

IHPUF    "Eti\EH    SOUWtE    RESISTANCE"*    h 

ODSO 

IHPUT   "ENTER  CUTCff   F^taoEMCf    1H  M",    I 

OHO 

FOR   l=t   TO  M 

0070 

PRIHT   ,rGTAGf    ";    I 

0080 

C^UC3.M159*F*ftJ*5I*H  f  ++I-3J*3,  I*159/14*N>  I 

owo 

C-C*IDO0000 

01 00 

L*R/a.Ui3t*'F>*eZiii  nfl-l  i+J.Mi55/{*tN^ 

oiTO 

L-L*1000 

0120 

PRINT   "              L    !S   taI   C;    " ft  I CR OF ARABS" 

0130 

PRINT    "              L   Is   "[    l;    "MILLIHENRIES" 

u1*0 

NEXT   I 

m 

RUff 

HUTTEFiMORTH  LC  LOU  PA59  EELTEk  frESUrt 

H0«  HANI  LC  STftGES^  2 

EUTEP.  SOURCE  RESJ51AMCE*  600 

LlfTEft  CUT&FF    FREOOENtT    IN   HI'   2500 

STAGE    1 

C   IS  O.0SI207?4*4   MICReFMMS 
.     IS   70.5792313    M ILL E HE«k I L  =. 

STAGE   2 

L   ;?  (;..|-r4Ci3.ji^  NlCk;DFAfcAliS 
l   jA   &*iii&3&   HILLIHENF-Tfr, 

KEAT'T 

i 


Program  5.  Butterworth  LC  filter,  (a) 
Program,  (bj  Sample  run. 


0020    REH   CflPTRIOHT    1*7f    BT   P.    STARK 


INPUT    "ENTEfr    JHPUT    ItlPCIlANCE   IN   DHN5"  ,   il 

iNPOl    "EATER   OUTPUT    INPIIlArttE    IN   OHrlS"  r   10 

T±(5fl.Rm/2O>tS0RlZI/ZC-l  n  2 

H*10«LWT>/2,JG2a 

PRINT  "THE  hHfI*tU«  PAD  LOSS  IS  "J  H;  ■11" 

PRINT  "UHAT  M   10SS  I»Q  1QU  ^A«T^  H HLiST  BE  GREATER 

INPUT  "THAN  RlHJHUri  ABDUE".  L 

l-h  a/io> 

PRINT   "T   PAD    AlTEHUATllft!' 
W  =  ?*1iO(HL"Z1tZfl]/fU-1  I 
*1^1*1L+l^iL-D-*3 

S3SHJB  2*0 

P1>I*T    "PI   PAD  ATTEHbATGRj" 

T  ^  i  L  +  1  J/LL-13/Z1-UR3 
Iv  I  =  I  v  T 

R2=i,r 

GUSUB    2*0 

ENI 

PRINT    "RESlSTOIr  Rt    IS 

PRINT   " 

PRINT    " 

RETURN 
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"GNNS- 
"UHNS" 


0030 
04)40 
(M)SO 
OOdO 
0070 

ooeo 
ofl?a 

010fl 
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0120 
0130 
OHO 
01  so 
0140 
Ot70 
Of  BO 
OiPO 
0200 
0  210 
0220 
0230 
01*0 
0  250 

o'ajfl 

0270 

f*J 

RON 
t  L  -  J  S  T 1 U E    T    ANO    PI    AT  TtNUA  TORE, 
L"HTifi    INPUT   IriF'EDAItCf    IN  OHHB?   flOO 
ElfTER   OUTPUT    1NPEHANCE   IN  OHHS?   600 

fhe  mmnuii  pad  lgss  is  o  bd 

UJiAT    M   LOSS   DO   TDU  UAHP    4 lHtl£ T   BE    GREATER 

THAlf  HlNlnurl   ABOOET   3 

T  PAD  ATTENLIATQR: 

RESISTOR  R1    IS   103-59B5I    OHhS 

ft?    IS    H12.59B5I    QRNS 

dl    IS    l.fd3.lHS&  DHhi 
fl   fAE'  ATTEHHATOR: 
^ESISTTJR  R1    IS  350S-927B2   DH«5 

R?    IS    3.50e^82?S2    0HH5 

R3   IS   2 1  I.J7?#*5  DHn1. 

FTEADT 
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Program  6.  7  and  pi  attenuators,  (a) 
Program,  lb)  Sample  run. 


00 10   PRINT    "SUfi  CALCULATOR  PftTjGftAft1' 

O020  REN  CORTRIGHI  1979  BT  P.  STARR 

OdJO  INPUT  "ENIER  FDKUAKEJ  PDOLft  IN  ttAlTS".  f 
00*0  INPUI  "ErfTER  REVERSE  PQUER  IN  WATTS-',  R 
OO50   FI'BfMttF) 

00*0  Bi-sairtt) 

OD70    S^4FHR1  I/<F1-RU 

OftSO  PRIRT    "THE    SUR    IS  ":    S:    -:    I- 

fbj 

RUN 
iUR   CALCULATOR   PRDORAfl 
ENTER   FORUARD   PUUER    IN   UflT  ES,1-     10. 
LHiLR   REVER5E   POULFi    IN   UMtjJF    10 
IHI    FJUN    IS   ?,&1S<H4Z2    l    I 

REftpT 
N 


Program  7,  Swr  calculator,  (a J  Pro- 
gram, (b)  Sample  run. 


bandpass  filters  are  usually 
characterized  by  their  Qf 
which  describes  the  sharp- 
ness of  the  filter  response.  A 
response  which  is  very 
broad  and  passes  a  wide 
range  of  frequencies  has  a 
low  Qf  while  a  very  sharp 
response  which  passes  only 
a  narrow  range  of  frequen- 
cies has  a  high  Q. 

As  you  can  see  from  Fig. 
5,  the  diagram  of  an  active 
bandpass  filter  is  very  simi- 
lar to  the  low-pass  and  high- 
pass  filters;  the  only  dif- 
ference is  that  each  filter 
has  its  resistors  and  capaci- 
tors in  a  slightly  different 
place. 


Program  4  is  used  to  cal- 
culate component  values 
from  desired  response  data. 
There  is  a  lot  of  interplay 
between  capacitor  and  re- 
sistor values,  and  so  the 
program  assumes  that  you 
choose  the  capacitors  and 
it  calculates  the  resistors. 

For  instance,  to  get  a  gain 
of  5,  center  frequency  of 
1000  Hz,  and  a  Q  of  10,  we 
need  these  approximate 
values:  C1  =  C2  =  0,1  uF; 
R1  =  1515  Ohms;  R2  =  38 
Ohms;  R3  =  15157  Ohms. 

Butterworth  LC  Filters 

Filters  don't  have  to  be 
active  — they   can   also   be 


passive.  That  is,  instead  of 
using  amplifiers  and  fancy 
circuitry,  they  can  also  use 
plain  LC  circuits.  Fig.  6 
shows  a  popular  LC  low- 
pass  filter.  Though  a  pas- 
sive filter  is  somewhat 
bulkier  and  more  difficult 
to  trim  than  an  active  fitter, 
it  is  simpler  and  can  handle 
large  power  levels.  More- 
over, active  filters  are  only 
useful  at  relatively  low  fre- 
quencies; they  cannot  be 
used  at  rf  frequencies 
because  the  amplifiers  re- 
quired to  make  them  work 
at  such  high  frequencies  are 
simply  not  available. 

This  kind  of  filter  will  on- 


ly work  properly  when  the 
input  and  output  resis- 
tances are  correct;  the 
equations  used  in  our  pro- 
gram assume  that  the 
source  and  load  resistances 
are  equal. 

As  shown  in  Fig.  6,  one 
stage  of  the  filter  consists 
of  one  capacitor  and  one  in- 
ductor; the  filter  shown  is  a 
two-stage  filter,  but  could 
really  have  any  number  of 
stages.  Each  stage  adds  two 
poles  to  the  response  (see 
the  bandpass  filter  article 
mentioned  before  for  an  ex- 
planation of  how  poles  af- 
fect the  response  curve}. 

Program  5  is  specifically 


'A 
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set  up  for  Butterworth 
filters.  The  program  shows 
how  calculations  are  made 
for  a  two-stage  Butterworth 
filter  for  a  600-Ohm  line, 
2500Hz  cutoff  frequency, 
and  two  stages. 

T  and  Pi  Attenuators 

Attenuators  or  pads  are 
often  inserted  into  a  signal 
path  to  attenuate  the  signal 
going  through  it  Although  a 
plain  pot,  connected  .is  ,i 
volume  control,  will  often 
do  the  job,  special  circuits 
called  T  and  pi  attenuators 
are  needed  when  the  circuit 
is  required  to  maintain  in- 
put and  output  resistances 
equal  to  the  line  imped- 
ance. A  common  applica- 
tion is  in  a  600-Ohm  tele- 
phone line  or  16-Ohrn 
speaker  system.  Broadcast 
stations,  which  use 
600-Ohm  lines  for  almost 
all  audio  paths,  use  attenu- 
ators or  pads  a  lot. 

In  many  cases,  an  attenu- 
ator is  used  not  only  to  at- 
tenuate, but  also  to  match 
impedances;  in  this  case,  it 
is  designed  to  have  unequal 
input  and  output  resis- 
tances, 

Fig.  7  shows  why  these  at- 
tenuators are  called  T  and 
pi;  the  T  pad  looks  like  the 
letter  T,  while  the  pi  circuit 
looks  like  the  greek  letter  pi 

Program  6  allows  us  to 
calculate  all  the  resistor 
values  for  both  pads,  start- 
ing with  the  desired  input 
and  output  impedances 
and  the  pad  loss.  The  pad 
loss  indicates  how  much  at- 
tenuation the  circuit  should 
provide  and  is  measured  in 
decibels  [dB), 

When  the  input  and  out- 
put line  impedances  are 
equal,  a  zero  loss  (loss  of  0 
dB)  could  be  achieved  by 
simply  connecting  the  input 
and  output  by  wires;  hence 
the  minimum  pad  loss  pos- 
sible is  0  dB,  and  the  attenu- 
ator can  provide  anything 
above  that  When  the  input 
and  output  impedances  are 
not  equal,  however,  then 
some  loss  is  always  neces- 


sary because  of  the  imped- 
ance-matching require- 
ments of  the  pad.  The  sam- 
ple run  indicates  that  after 
the  input  and  output  resis- 
tances are  entered,  the  pro- 
gram outputs  the  minimum 
pad  loss  possible  with  those 
impedances.  It  then  asks  for 
a  desired  loss,  which  has  to 
be  equal  to  or  greater  than 
the  minimum,  and  then 
computes  all  resistor  values 
for  the  two  circuits, 

Swr  Calculator 

If  you  have  a  "forward 
and  reflected  power  meter" 
in  your  antenna  line,  you 
often  want  to  do  a  calcula- 
tion of  the  swr  from  the  for- 
ward and  reflected  powers. 
Program  7  is  a  very  simple 
(almost  trivial)  program 
which  does  just  this.  For  in- 
stance, it  shows  that  if  the 
forward  power  going  to  the 
antenna  is  about  50  Watts 
while  the  reflected  power  is 
10  Watts,  the  swr  is  about 
2.6  to1. 

Intermodulation  Spurs 

Still  on  the  subject  of  rf, 
here  is  a  program  useful  to 

repeater  users  and  opera- 
tors. Very  often,  two  repeat- 
er signals  will  combine  in 
some  non-linear  circuit  to 
produce  an  output  frequen- 
cy which  interferes  with 
some  other  signal.  This  is 
based  on  the  same  sum- 
ming or  differencing  that 
we're  familiar  with  in  mix- 
ers, except  that  in  this  case 
the  signals  involved  may  be 
either  the  fundamental  or  a 
harmonic  of  one  or  both  of 
the  signals. 

That  sounds  quite  ab- 
stract, so  look  at  this  exam* 
pie.  Suppose  that  two 
2-meter  FM  transmitters  are 
interacting;  one  of  these  is 
at  146  94.  the  other  at 
147,00  If  the  second  har- 
monic of  the  146.94  trans- 
mitter (which  is  at  293  88) 
beats  with  the  1 47  00  signal, 
we  get  a  difference  fre- 
quency of  293.88  -  147  00 
=  14688,  which  is  often 
called  an  "intermod  spur" 
and    which    could    easily 
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Fig.  4,  High-pass  active  filter. 
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Fig.  5,  Bandpass  active  filter. 


cause   interference   to  sti 
another  repeater. 

The  problem,  though,  is 
that  higher  harmonics  may 
be  involved  than  just  the 
second-  for  instance,  the 
third  harmonic  of  one  sig- 
nal might  be  beating  with 
the  seventh  of  the  other. 
Sometimes  it's  hard  to  find 
the  right  harmonic  to  use  in 
this  calculation,  especially 
when  we  work  the  problem 
backwards  — we  know 
where  the  interference  is 
and  are  trying  to  find  the 
cause. 

Program  8  is  a  general- 
purpose  program  to  find 
causes  of  intermod  spurs. 
Rather  than  requiring 
specific  input  and  output 
frequencies,  it  will  accept  a 
range  of  frequencies;  if  you 
want  to  use  just  a  single  fre- 
quency, enter  the  same 
value  for  both  the  lower 
and  upper  frequency  of 
each  range 

The  sample  run  shows  an 
interesting  example.  Sup- 
pose you  run  a  146.34- 
146.94  MHz  repeater  and 
find  that  your  own  146,94- 
MHz  output  is  mixing  with 
the  output  of  some  other 
2-meter  repeater  to  pro- 
duce an  intermod  spur  on 
the  146.34-MHz  input  fre- 
quency of  your  own  re- 
peater. Enter  146.94  as  the 
lower  and  upper  limits  of  in- 
put  1,  enter  a  range  of  fre- 
quencies (1 46.60  - 1 47.00)  as 
input  2,  and  enter  the 
146.34  frequency  as  the 
output  range.  Then  run  the 
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Fig.  6.  Passive  (LQ  filter. 
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Fig.  7.  J  and  pi  attenuators, 
la)  T  pad.  (b)  Pi  (n)  pad. 

program,  and  you  get  the 
five  output  lines  shown  at 
the  bottom. 

The  last  line,  for  exam- 
ple, says  5*  FREQ1,and6* 
FREQ  2  (*  means  times  in 
the  BASIC  language)  is  one 
of  the  intermod  products 
This  means  that  the  fifth 
harmonic  of  your  own 
transmitter  might  be 
beating  with  the  sixth  har- 
monic of  another  to  pro- 
duce an  intermod  spur. 
Sure  enough,  when  you  sit 
down  with  a  calculator,  you 
find  that  this  occurs  when  (6 
*  146.84)  -  (5  *  146.94)  = 
146  34.  If  you  know  that 
there  is  no  repeater  output 
in  your  area  on  146.84  MHz, 
you  can  disregard  this  pos- 
sibility and  look  at  the 
other  four. 
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fa) 

0(110    PRINT    "IHTEfrfllHMILATlON    SfUK   flNALlfSlS   PfcQGfiAfl" 

OG50    REM    CQHKI&HI     [»?9    BY    P,    STJMUt 

O5J0  PRINT    "EATER   THE   lOUER    AND   UPPtR   ffrEflUENCLES  FAR    IHPgT    I* 

05*0  IPIPU1    L  t  r  M  i 

OiSC  PRINT   "ENTEft  THE   LOWER   AN&   1&H%  FAEQUENEEES  FBft   IJtFCT   2* 

0044  JUKUl    17,   HZ 

0(^0  PRINT    "ENTEff    THE    iDUER    AMU    UPPtF;   FREQUENCIES  Clf    THE" 

OflflO  PRlNl    -DUTPUT    RAMDE" 

OQfO  INPUT   L»,   HO 

OlOG  00=0 

0110  NZ*Q 

O1?0  N2-H2+I 

01JO  M=DO-H? 

Gt4(  If  Wtfc?0  GO  TO  ?50 

OI50  SI    =(11  H.1-H2+H2 

OSfiU  S?=H1fHl -€1*L2 

01711  IF   10-S2-=0  GO   10   2>0 

o^eo  oi~-si 

<j:?0   51«-S1 

03M)   5Z-G4 

021 1?   2  =  i5^UM5l-H0) 

0Z2&   If    r>0  60  TO  120 

u230   pfciBT   ni;**   FRED    I,   MB   "J  (I2;u*   FREQ   2- 
0240   bum    1:20 
OHO  0O*fl(M 
02£0  H2-0 
■027O  GDTfl    1j« 

RUM 

IHIERWDIULATIDH    SPUR  AHALTSIS   PROGRAM 

ENTER  THE   LUUfh   Aft)  yff£fi   FHittlUtNL i F.B   Ffl*   IHFUT    1 

r    M4.H,    H6.fi 

EUTEFT   THE   LDUEf*   MA  UPPER  rfttUUEHLIEE   FDR    1WUT    2 

■    114.40,    H.'.OO 

tNrt*.    IHE    LDUEIi   MID   UPPER   FREQUENCIES    OF    THE 

OWTFlfT   RANGE 

~    114.31,    M&.J4 

1  *    ffctO    lp    AND    I    *    FfifQ.    2 

2  *  f«£0  1,  AND  2  *  IKES  ■ 
I  •  FREfl  1<  flKD  *  ■  F RE-Q  2 
A  *  FREQ  l,  MTJ  5  i  FREQ  ? 
5   *    FREQ    1,    AND   4    '    FRFQ    ? 

READY 

i 

Program  8.  Intermodulation  analyzer,  (a)  Program,  (b)  Sam- 
ple run. 


LC  Reactance  Calculations 

There  is  a  whole  set  of 
formulas  for  calculating  the 
reactance  of  inductors  and 
capacitors  and  finding  the 
resonant  frequencies  of 
tuned  circuits.  Program  9 
puts  them  all  together  into 
one  program  which  can  find 
any  quantity  when  the 
others  are  known. 

The  program  has  three 
parts,  for  tuned  circuits,  in- 
ductors, or  capacitors. 
Once  you  choose  one  of 
these  (see  the  sample  run  in 
Program  9),  the  program 
asks  for  the  known  data; 
simply  answer  0  for  the 
unknown  quantity,  It  then 
calculates  the  unknown 
and  prints  it  out. 

Series-Parallel  Calculations 

Series  or  parallel  resis- 
tors, capacitors,  and  induc- 
tors don't  require  a  comput- 
er to  find  equivalent  values, 
but  the  program  is  so  sim- 
ple that  it  makes  a  good 
demonstrator.  Program  10 
shows  how  it's  done. 


Power-Supply  Calculations 

Calculating    the    output 
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voltage  and  ripple  for  a 
given  transformer/ recti- 
fier/filter combination  is 
also  very  easy,  but  it's  easy 
to  make  a  mistake  by  doing 
the  wrong  computation. 
Thus  Program  11  is  a  very 
useful  one. 

This  program  assumes 
that  silicon  diodes  with  a 
voltage  drop  of  .7  volts  are 
used  and  is  especially  use- 
ful for  low-voitage  power 
supplies.  It  asks  for  the 
secondary  voltage  of  the 
power  transformer  and  then 
for  the  type  of  recti- 
fier—half-wave, full-wave, 
or  bridge.  From  these,  it 
computes  the  peak  output 
voltage  from  the  rectifier, 
before  filtering. 

Either  a  single-capacitor 
filter  or  a  choke-input  filter 
can  be  specified.  The  out- 
put voltage  and  ripple  de- 
pend on  the  load  current, 
and  the  program  computes 
that  from  the  load  resis- 
tance. It  assumes  that  the 
transformer  and/or  choke 
resistance  is  very  low  in 
comparison  with  the  load 
resistance  and  then  outputs 
the  dc  output  voltage  and 


the  ripple  voltage. 

The  two  sample  runs  are 
interesting  because  they 
are  related  to  5-volt  power 
supplies  used  in  digital  cir- 
cuits. Sample  run  (b)  as- 
sumes a  12.6-volt  CT  trans- 
former with  a  full-wave  rec- 
tifier, 1000-uF  capacitor  fit- 
ter, and  a  load  resistance  of 
25  Ohms.  This  gives  an  out- 
put voltage  of  6.25  voits 
with  a  peak-to-peak  ripple 
of  2  5  volts;  this  translates 
to  an  output  which  goes 
1.25  volts  above  and  below 
the  average  dc  voltage,  so 
that  the  ripple  goes  from  5 
volts  to  7.5  volts.  Since 
most  5-volt  regulators  go 
out  of  regulation  if  their  in- 
put drops  below  about  7 
volts,  this  circuit  would  not 
be  suitable  for  a  regulated 
5-volt  power  supply. 

In  sample  run  (c),  on  the 
other  hand,  an  8-voit  trans- 
former, bridge  rectifier,  and 
5000-uF  filter  would  be 
good  enough  for  a  power 
supply  with  a  much  lower 
load  resistance. 

Printing  Purchase  Orders 

Many  parts  suppliers 
don't  like  to  deal  with  in- 
dividual purchasers.  This  is 
so  for  a  variety  of  reasons, 
but  you  can  soothe  them  a 
lot— and  possibly  get  better 
service  — by  sending  them 
an  official-looking  pur- 
chase order  rather  than  a 
hastily  scribbled  sheet  of 
paper.  If  your  computer  has 
a  printer,  you  can  use  it  to 
print  up  those  purchase 
orders  for  your  using  Pro- 
gram 12.  The  best  way  to 
get  acquainted  with  the 
program  is  to  look  at  the 
sample  run  in  (b). 

When  the  program  starts, 
it  asks  you  to  enter  the 
quantity,  stock  or  part  num- 
ber, description,  and  price 
for  each  item,  separated  by 
commas.  The  quantity  must 
be  a  number,  but  the  stock 
part  number  can  be  a  string 
such  as  2N2222  or  74LS00. 

If  a  whole  series  of  items 
have  the  same  description 
—  the  following,  for  in- 
stance— 


5,  10k,  Va  W  resistor,  10 
10,  22k,  XA  W  resistor,  .10 
10,  47k,  Va  W  resistor,  .10 
then  entering  a   period   in- 
stead of  a  description  will 
simply  repeat  the  same  de- 
scription as  in  the  previous 
item. 

The  price  entered  is  the 
price  each;  for  instance,  in 
the  above  example,  the 
price  for  each  resistor. 
Often,  though,  there  is  a 
group  price,  like  "3  for  $1  /' 
Rather  than  try  to  break  this 
up  into  $0.33  each  and  then 
have  the  computer  print  it 
out  as  a  total  of  $0.99,  you 
can  enter  a  group  price 
rather  than  an  individual 
price  by  entering  it  as  a 
minus  number.  For  exam- 
ple, the  second  item  on  the 
sample  run  is  entered  as 
—  27  to  show  that  it  is  for 
the  entire  group  of  10 
pieces. 

Enter  -10r0r0r0  to  end 
your  order  entry.  The  pro- 
gram now  prints  out  the 
total  dollar  amount  of  the 
order,  not  including  sales 
tax  and  shipping,  and  asks 
whether  you'd  like  a  print- 
out of  your  order, 

In  the  printout,  each  item 
is  numbered  at  the  left. 
Once  finished,  the  program 
asks  whether  you'd  like  to 
make  changes.  This  part  is 
not  shown  in  the  sample, 
but  if  the  answer  is  YES,  it 
will  then  ask  for  the  item 
number  and  allow  you  to 
reenter  the  entire  line 
again.  If  the  quantity  is 
entered  as  0,  that  item  will 
be  deleted  from  the  order 

Once  the  order  has  been 
corrected,  the  program  asks 
whether  there  is  sales  tax  on 
the  order;  the  sales  tax  ap- 
plies on  in-state  purchases, 
but  not  on  out-of-state 
deals.  The  percentage  is  set 
in  line  750  of  the  program  at 
5  percent;  change  it  to  your 
local  rate. 

Also  requested  at  this 
point  is  the  date,  estimated 
shipping  cost,  type  of  pay- 
ment, and  transportation 
method  desired.  The  latter 
two  may  be  strings;  you  can 
specify,  for  instance,  COD 
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Program  9.  Reactance  and  f uned  c/r 
cu/ts.  faj  Program,  (b)  Sample  run. 
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Program  10.  Series-parallel 
calculator,  (a)  Program,  (b)  Sample 
run  for  series  resistors.  Ic)  Sample 
run  for  parallel  resistors. 
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Program  11.  Power-supply  design. 
(a)  Program,  fb)  Sample  run  for  full- 
wave  rectitiercapacitor  filter,  (c) 
Sample  run  for  bridge  rectifier/ca- 
pacitor filter. 


or  CHECK  ENCLOSED  for 

payment  type,  and  UPS  or 
BEST  WAY  or  some  other 
means  for  the  other 

Finally,  the  program  asks 
for  a  supplier  address  of  up 
to  five  lines,  as  well  as  a 
purchase-order  number. 
Enter  as  many  address  lines 
as  needed,  and  enter  a 
blank  for  the  last,  Then 
make  up  a  purchase-order 
number 

The  purchase  order  or 
PO  number  is  important, 
because    suppliers    always 


file  your  order  by  your  PO 
number.  Their  invoicing 
program  also  references 
that  number.  Besides,  it 
makes  the  whole  thing  look 
official.  So  make  up  a  PO 
number  and  include  it. 

The  very  last  request  is 
for  the  number  of  the  out- 
put port  which  has  the 
printer  This  is  then  fol- 
lowed by  the  PO  at  the  bot- 
tom You  must  admit  that  it 
looks  good. 

The  program  itself  was 
written    in    Percom    6800 


Super  BASIC  and  contains 

only  standard  BASIC  state- 
ments. The  only  feature 
which  may  need  change  for 
your  BASIC  is  its  way  of 
specifying  output  ports.  In 
line  920,  we  input  a  port 
number  Z  Lines  940  and  on 
then  use  that  in  a  PRINT 
statement  as  PRINT  #10.  If 
Z  equals  1t  then  printing  is 
done  to  port  number  1  and 
so  on. 

Lines  1020-1040  should 
be  modified  to  contain  your 
shipping    address.    Please 

73  Magaz 


don't  send  out  your  orders 
with  mine! 

Printing  Wire  Lists 

A  wire  list  is  simply  a 
listing  of  all  wires  in  a 
system.  It  is  used  in  industry 
during  system  manufacture 
to  allow  little  old  ladies  to 
wire  up  a  system  without 
knowing  what  it's  all  about. 

See  the  last  few  lines  of 
Program  16  for  an  example 

of  a  simple  wire  list.  In  the 
list,  each  signal  gets  a  name 
like  5  V,  GROUND,  or  IN- 
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PUT  Next  to  that  name  is  a 
listing  of  all  points  to  which 
that  signal  goes.  For  exam- 
ple, the  sample  wire  list 
shows  that  5  V  goes  to  I  CI, 
pin  5,  and  to  R1,  terminal  1 

A  wire  list  turns  out  to  be 
very  useful   in  many  ham 
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radio  projects.  I  have  used  a 
wire  list  when  wire-wrap- 
ping a  computer  project; 
the  list  gave  me  a  printed 
listing  of  every  connection 
to  be  made,  and  I  simply 
checked  off  each  as  it  was 
made.  The  result  was  a  proj- 
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t  with  several  hundred 
wires  and  not  a  single  error. 

I  have  also  used  it  in 
checking  out  a  printed  cir- 
cuit board  layout.  Once  the 
board  was  laid  out,  I  went 
back  over  it  and  checked 
oft  each  connection  on  the 


list.  Again,  it  allowed  me  to 
spot  a  few  layout  errors 
which  I  had  missed  on  prior 
checks. 

My  wire-list  programs  are 
written  for  a  disk  system. 
This  happens  to  be  the  most 
convenient,  since  you  can 
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Program  13.  WENTER  program. 


easily  set  up  a  disk  file  with 
all  the  connections,  edit  it 
to  make  changes  and  cor 
rections  as  needed,  and  pro- 
duce a  latest  printout  as 
needed,  tf  your  system  does 
not  have  a  disk,  then  it  can 
be  modified  for  cassette 
files;  that  part  is  up  to  you. 

There  are  actually  three 
wire-list  programs,  all  writ- 
ten in  BASIC  WENTER 
(Program  13)  is  used  to 
enter  each  connection  from 
the  keyboard  and  store  in 
the  disk  file  WSORT  (Pro- 
gram 14)  then  reads  that  file 
and  sorts  it  by  signal  name 
to  get  all  like  connections 
grouped  together,  (If  you 
have  a  text  editor,  you  can 
edit  the  sorted  or  unsorted 
file  with  that  )  Finally, 
WPR1NT  (Program  15)  pro 
duces  a  printed  listing  of 
the  sorted  list 

Except  for  the  disk  com- 
mands (which  are  for  a  Per 
com  LFD-400  disk  system 
using  Percom  Super  BASIC 
on  an  SWTP  6800  comput- 
er), the  rest  of  the  programs 
ate  just  standard  BASIC.  To 
aid  in  converting  to  a  dif- 
ferent disk  system  or  to 
cassette,  let's  lopk  at  the 
special  disk  statements. 

In  Program  13,  a  file- 
name F$  and  drive  number 
D  are  entered  in  lines  140 
and  150.  If  drive  2  is 
specified,  then  a  2/  is  added 
to  tl^p  beginning  of  the  file 
name  and  the  resulting 
name  is  used  to  open  a  disk 
file  in  line  220.  That  file  is 


numbered  10,  and  the 
PRINT  #10  in  line  320  out- 
puts to  that  file.  A  maxi- 
mum of  500  connections  is 
allowed  by  the  FOR  state- 
ment in  line  240;  the  reason 
is  that  the  sort  routine  in 
WSORT  is  limited  to  that 
number. 

The  WSORT  program  of 
Program  14  then  sorts  that 
file  It  reads  the  file  into  ar- 
ray N$  which  is  dimen- 
sioned as  (250,2),  which 
leaves  room  for  500  con- 
nections The  reason  it  is 
broken  up  into  a  two-di- 
mensional array  is  that  this 
BASIC  has  a  limit  of  255  on 
subscript  size;  this  is  a  trick 
to  get  around  that  limita- 
tion. In  any  case,  depending 
on  the  memory  size  of  your 
computer;  you  may  have  to 
cut  the  array  size  down 
even  more;  the  500-connec- 
tion  limitation  is  for  a  fairly 
large  computer,  (If  you 
have  a  different  sort  rou- 
tine, you  can  use  that  to 
sort  your  file  and  either  get 
around  the  500-connection 
limitation  or  get  even  faster 
sorting.) 

Line  250  reads  the  signal 
name,  reference  or  IC 
number,  and  pin  number  in- 
to A$,  B%,  and  C$.  The  380 
after  the  reverse  slash 
means  the  program  will  go 
to  line  380  (to  close  the 
open  disk  file)  when  it 
reaches  the  end  of  data. 

Lines  270  through  300 
shorten  AS,  B$,  and  C$  and 
then    combine    them    into 
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Program  15.  W  PR  I  NT  program. 


one  string,  separated  by 
commas.  Having  the  entire 
connection  data  in  one 
string  makes  the  sorting 
much  easier  and  faster  than 
if  the  three  pieces  of  data 
were    handled    separately. 


This  combined  string  will 
eventually  get  written  back 
out  to  an  output  file;  when 
it  is  read  back  later  by 
WPRINT,  the  commas  will 
break  up  the  string  back  in- 
to three  separate  strings. 
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Program  76.  Samp/e  fun  of 
wire-fist  preparation  pro- 
grams. 

The  middle  part  of  Pro 
gram  14,  lines  370  through 
600,  is  a  Shell  Metzner  sort. 
and  the  last  part  of  the  pro- 
gram writes  the  file  back  on 
the  disk  To  avoid  erasing 
the  previous  tile,  line  620 
adds  an  'S"  to  the  end  of 
the  previous  file  name  to 
produce  a  new  file  name 
and  therefore  a  new  file. 
(For  instance,  the  sample 
printout  of  Program  1 6  sorts 
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Fig.  8.  Sample  circuit  tor  preparing  a  wire  list 


a  file  called  SAMPL  into  a 
new  file  called  5AMPLS.) 

The  WPRINT  program 
(Program  15)  is  used  last  to 
read  the  sorted  disk  file  and 
print  the  actual  wire  list. 
Whenever  a  connection  has 
the  same  signal  name  as  the 
previous  connection,  it  gets 
listed  on  the  same  line; 
otherwise,  it  goes  on  a  new 
line.  In  this  way,  all  connec- 
tions with  the  same  signal 
name  get  grouped  together 
pn  a  line.  The  only  new  non- 
standard statement  is:  350 
P7  =  POS.  POS  is  a  BASIC 
function  which  returns  the 
present  position  of  the 
printhead  on  the  paper.  It  is 
used  to  keep  the  printout 
from  going  into  the  right 
margin.  Whenever  P7  is 
greater  than  70,  line  330 
forces  a  carriage  return/line 
feed  and  goes  to  a  new  line. 

The  best  way  to  under- 
stand the  working  of  these 
three  programs  is  to  try  an 
example.  Fig.  8  shows  a  very 
simple  circuit  for  which  we 
want  a  wire  list;  Program  16 
is  the  sample  run  which 
shows  how  the  three  pro- 
grams are  used  to  generate 

it 

Before  starting,  we  have 
to  give  each  component  of 
the  diagram  a  name.  The 
ICs  are  simply  labelled  ICI. 
IC2,  and  IC3.  The  resistor  is 
labelled  Rl,  and  the  switch 
could  be  called  SW1  or  just 
plain  SWITCH.  (In  industri- 
al lingo,  terms  like  CI,  Rl 
SW1,  and  IC3  are  called 
reference  designations") 
Any  string  name  could  be 
used,  but  the  shorter  the 
better. 

Next,   every  terminal   of 


every  device  has  to  be  iden- 
titied  ICs  have  pin  num- 
bers, switches,  resistors, 
and  other  components  get 

terminal  numbers.  These 
are  shown  on  Fig  8  as 
circled  — the  top  terminal 
of  R1  is  terminal  1,  the  bot- 
tom is  terminal  2  A  good 
convention  is  to  make  the 
top  or  left  terminals  num- 
ber 1,  the  bottom  or  right 
number  2,  On  transistors, 
terminals  can  be  called  C, 
B,  and  E;  on  diodes,  they 
can  beCATH  and  ANODE, 
or  C  and  A.  Any  number  or 
letter  code  can  be  used,  up 
to  five  characters  In  digital 
circuits,  this  is  easy,  since 
most  components  are  ICs 
and  are  already  numbered. 
Third,  every  signal  has  to 
be  given  a  name.  This  is  also 
very  easy  to  do  in  digital  cir- 
cuits,  a  bit  tougher  to 
do  in  others  Names  like 
GROUND  and  5  V  are  easy; 
the  input  from  the  switch  is 
called  INPUT.  For  want  of  a 
better  name,  we  call  Id's 
outputs  1C1-A  through  IC1- 
D 

All  of  this  looks  like  a  lot 
of  extra  work;  actually,  it  is 
a  help  because  it  makes 
you  look  critically  at  your 
circuit  and  become  more 
familiar  with  it.  With  all  this 
out  of  the  way,  we  are  final- 
ly ready  to  enter  all  our 
data  into  the  computer  as 
in  Program  16 

First,  we  run  WENTER  to 
enter  all  data.  The  program 
asks  for  the  file  name 
which,  in  our  example,  was 
SAMPL,  and  the  drive  num- 
ber Next  it  prompts  for  the 
signal  name,  IC  or  reference 
number,    and    pin    number 


for  each  connection.  For  ex- 
ample, for  the  very  first 
wire  we  enter  5  V,  R1,  1, 
meaning  that  terminal  1  of 
R1  connects  to  5  volts.  We 
simply  go  through  the  cir- 
cuit, one  component  at  a 
time,  listing  each  connec- 
tion. The  program  is  set  up 
so  that  any  item  which  is 
not  entered  (that  is,  which  is 
left  blank)  is  simply  copied 
trom  the  previous  line. 
Thus,  wire  2  is  entered  as 
INPUT„2,  which  means  that 
the  middle  entry  should  be 
the  same  as  the  R1  on  the 
previous  line  This  can  save 
a  lot  of  typing. 

When  we  are  finished,  we 
are  asked  to  type  in  ZZZ, 
which  is  the  code  for  "end 
of  data/'  WENTER  then  fin- 
ishes the  file  and  stops. 

Next,  we  load  WSORT 
and  run  it  After  giving  the 
program  the  name  of  our 
file  and  the  disk  drive  num* 
ber,  the  program  reads  the 
file  and  prints  it  out  so  we 
can  check  it.  The  sort  takes 
a  few  seconds,  followed  by 
printout  of  the  sorted  data 
in  the  exact  form  it  is  in  on 
the  disk. 

If  you  have  a  text  editor, 
by  the  way,  the  resulting 
file  could  be  edited  and 
changed  at  this  point.  If,  for 
example,  you  discover 
some  errors  in  the  listing, 
you  can  easily  go  back  and 
!ix  them. 

The  last  step  is  to  run 
WPRINT  to  print  out  the  ac- 
tual wire  list.  As  you  can  see 
at  the  bottom  of  Program 
16,  all  connections  are 
grouped  by  signal  name.  If 
you  are  wire-wrapping  a 
board,  it  is  a  simple  matter 
to  just  start  at  the  top  of  the 
list  and  work  your  way 
down,  one  connection  at  a 
time,  until  you  reach  the 
bottom. 

I  can't  recommend  this 
system  too  highly  Al- 
though there  is  some  prepa* 
ration  to  be  done  before 
you  can  prepare  the  wire 
list,  the  savings  in  trouble- 
shooting time  that  this 
allows  is  much  greater  Try 
it .  .  .  you'll  like  it  ■ 


A 
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Selling  73  Magazine,  the  ham  radio  magazine  that  offers  quality 
and  quantity,  brings  the  ham  into  your  store.  Once  through  the 
door  you  can  sell  him  anything. 

Plus ...  you  make  a  profit  selling  "73".  Newsstand  price  is 
$2.95  and  you  pay  only  $1.97  an  issue  (that's  the  standard 
dealer  discount  of  33^%).  You  make  98  C  on  each  issue  sold. 

Our  dealers  are  telling  us  that  "73"  outsells  them  all . . .  so  call 
today  and  join  the  dealers  who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine  call  603-924-7296  and 
speak  with  Ginnie  Boudrieau,  our  Bulk  Sales  Manager.  Or  write 
to  her  at: 
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Wire  Wrapping  Kit 

Model  WK-6  is  a  unique  new  Wtre  Wrapping  Kit  that 
contains  a  complete  range  of  too  la  and  parts  for  prototype 
and  hobby  applications,  all  conveniently  packaged  in  a 
handy,  durable  plastic  carrying  case 

The  kit  includes  Model  BW-630  battery  wire  wrapping  too  I 
complete  with  bit  and  sleeve;  Model  WSU-3D,aremarkatole 
new  hand  wire-wrappingamwrapping/atripping  tool;  a 
universal  PC  fcoard;  an  edge  connector  with  wire-wrapping 
terminals,  a  set  of  PC  card  guides  and  brackets;  a 
mini-shear  with  safety  clip;  Industrial  quality  14,  16,  24 
and  40  pin  DIP  sockets;  an  assortment  of  wire-wrapptng 
terminals;  a  DIP  Inserter,  a  DIP  extractor  and  a  unique 
3 -co lor  wire  dispenser  complete  wltli  SO  feet  each  of  red. 
white  and  blue  Kynar*  insulated,  silver  plated  solid  AWQ 
30  copper  "wire. 

$74  95 

OK  Machine  &  Tool  Corporation  **m 

3455  Conner  St.,  Bronx, N.Y.  10475  U.S.A. 
Tel.  (212)  994-6600  Telex  125091 

*  Minimum  bi  I  lings  *25  00, add  shipping  charge  12,00 
New  York  State  residents  add  applicable  tax 


**  Re  a  tier  Service — see  pa  ge  1 95 
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SPECIAL 
SUPER   SAVINGS 

NO  CREDIT  CARD  ORDERS  ACCEPTED 

VERBATIM 

MINI  DISKETTES 

FORTRS-80,  PET, 
APPLE,  HEATH 


i£L2K3 


MAIL  ORDER  MICROS 

Dept.  973  ■  PO  Box  427  #  Marlboro  NH 

03455 
Phonaj  (603 )  924-3041  * 


KS3 


(Please  specify  which  computer) 
#P0Q7XS 

51/4"  10  PACK..  .ONLY  $24 

Pius  shipping  &  handling 
FOR  TRS-80  MOD  II 

8M  10  PACK ONLY  $36 

Plus  shipping  &  handling 


ASK  MOM 
BEFORE  YOU  BUY 
TRS  EQUIPMENT 
from  anybody 
• .  .prices  are 
changing  daily  and 
if  possible,  we'll 
beat  prices 
anywhere. 


MAGIC  LIGHT 
BULB  SAVER 

,ou>e  got  a  light  bulb  you  need  our 
MAGfC  LBS  which  increases  Ifw  life 
expectancy  of  a  new  bulb  93  times! 
and  saves  you  44 **  on  energy  costs. 
Regular^  12.50  .  MOM  s  prtce  <& 
Si99each.fLSO0l 


PANASONIC 

TAPE  DECKS 

Panasonic  RS2S1  US  Slarao 
Cassette  Decks— with  auto-stop, 
record  level  adjust.  VU  meters, 
used  cond<t>on.  all  have  had 
heads  replaced  and  aligned, 

rnxn-S50. 


5% 


5% 


SPECIAL  SUPER  SAVINGS 
SALE  PRICES  GOOD  THRU 
COVER  MONTH  OF  MAGA- 
ZINE—OTHER Prices  Sub- 
ject to  Change  Without 
Notice. 


BRAND  NEW  TRS-80's 

and  accessories  at  FANTASTIC  SAVINGS 

LEVEL  II 16K  COMPLETE $690  #TRS-001XISl 

16K  EXPANSION  UNIT $400  #TRS-002SISI 

32K  EXPANSION  UNIT $525  #TRS-003ISI 

DISK  DRIVES  (Specify  which  drive  you  want) 

$425  each  #TRS-004ISI 

FRICTION  MODEL  PRINTER $870  #TRS-005SISI 

TRACTOR  FED  MODEL  PRINTER $1350  #TRS-006ISI 

LINE  PRINTER  III  (AND  CABLE) $1750  #TRS-007ISI 

i vi  xjr  %j        v"  r\  Hifitti*uH«iit**<**«*ti*ittiitiMttHt*iNitttttMit«ft**i  mJ "v— '  "  vj \j  n.  tj'UUO 

MOD  112  DISK  DRIVE  EXPANSION  SYSTEM $1625#TRS*00 

FREE  INSTANT  SOFTWARE  CASSETTE  VALUE 
$7.95  YOUR  CHOICE  WITH  ANY  TRS  ORDER 

TRS  TERMS:  Shipment  normally  within  one  week  of  receipt  of  your  order  (with  cashier's 
check  or  money  order)  for  microcomputer  and  three  weeks  for  accessories  (checks  take 
two  weeks  extra  to  clear  bank).  ADD  $2.50  PER  ITEM  for  HANDLING.  Everything  will  be 
sent  to  you  with  UPS  or  other  freight  charges  COLLECT.  Sorry,  no  credit  card  purchases 
or  extra  discounts  on  TRS-80  items. 

BRAND  SPANKING  NEW  THS-80's  IN  FACTORY  CARTONS  WITH 
FULL  FACTORY  WARRANTY!  COMPARE  PRICES  AND  QUALITY 
AND  ORDER  FROM  MOM's. 

*A  registered  trademark  of  Tandy  Corp. 

FREE  INSTANT  SOFTWARE  APPLE  $7.95  CASSETTE 
-YOUR  CHOICE-{SEE  INSTANT  SOFTWARE  AD) 

APPLE  II 


ATARI 

MODEL  400... 

MODEL  800 $775 

#820  PRINTER 

#810  DISK  DRIVE 

TEHMS:  Same  as  "TRS  TERMS 
No  extra  discounts  lor  Apple  or  Aran  items 


$1040 


*»*•*••* 


...$445 
...$520 


*  CAUTION 

Our  phone  is  usually  answered 
by  machine.  Orders  taken  with 
credit  cards.  Questions 
answered  by  mail.  Please  leave 
your  name  and  address  clearly. 


TRS-80 
EL  II  64K 


111 


*3400 


II 


(with  tuff  factory  warranty) 
SEE  TRS  TERMS 
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MAIL  ORDER  MICROS  ^ 

Dcpt  97  3  •  PO  Bo*  427  •  Marlboro  NH 

03455 
Phone:  (603)  924-3041  - 


SALE 


5%  EXTRA  DISCOUNT 

to*  older  $  with  checks  o*  money 
orders  {see  "TERMS r  ro*  delays) 

ORDER  NOW— 
Prices  subject  to  change  without  notice 


SCOTT 

ADAMS 

ADVENTURES 

SPECIAL  10%  OFF 

REGULAR  PRICES 

(Reg  $14.95) 

ONLY  $13.45  each 


PI  ADVENTURELANP 

TOU  U  MfMtKR  THflOUGH  **  t* 
CHAHTED  iAMD  E*CGU*if£rtmG 
WiLP  ANitfALS  *«0  UAQGU. 
9£tt*GS  WHILE  YOU  T*»t  TO 
flfCOVER  LOST  ffltASUWl 
Onto*  aSMttiT  tot  T**S  (.#*•»  ii  <6h 
PiACClS  tw  Screw  iw  cSAOOi* 
yw  ApD»e24K-|l315cJtft  on 
UlSfttlS 

f2  PIRATE  ADVENTURE 

SAli  TO  THEASUFE  JSLAND  AND 
TflY  TO  RECOVER  LONG  JOHN 
SILVER  S  COST  TflEASUFES. 
OFdVF  fSAOQJT  lor  TFtS  LrrnH  II  16"*.. 
J&AO02S  Ink  Sorceior  16K  iS>ttt?A 
rcir  Appln  2*K  -  (1343  *ai:h.  01 
BAIeill* 

pt3  MISSION  IMPOSSIBLE 
ADVENTURE 

.£  THE  WORLD'S  FIPSF 
AuroWA^eO  NUCLEAR  ^L ACTOR 

E  tl  TOO  COMPLETE  VOUfl 
MISSION 

0>4»  *5AiK3T  fy  tnS  Li-*i  II  H  - 
4SAQ03S  I  v  SorCM*  iflM   tSAOQSA 
Kjf  *0pfi*24K  — il3*§«*i:n  Oft 


5% 


*4  VOQQOO  CASTLE 

SAVE  COUKT  CRISTO  FROM  THE 

I  itNUSH  CUflSEOP.  FOREVEH  BE 

DOOMED -BEWAfit'  ?HF  VOC: 

M.AN 

Older  ffSAOlMl  Ity  IHH  I  uvmI  II  16K. 

•SAlXWS  lar  Sorctrer  iek.  irSAtMUA 

Far  Ajjplfl  Jit.      |1  I  -v- -■■■  h   U" 

US3*Hl 

*5  THE  COUNT 

LOVE  AT  FIRST  B*T£  FROM 

TOUR  BIO  BRASS  BED  IN 

THANSVLVANiA 

Onto*  t$A004T  lar  TRS  L«««4  II  14* 

tSAQQfrS  »o»  Stvcpw  UK  *SAO0fiA 

lot  Ap0*  ZJIK  -  f  1 )  4$  «£*  on 

*6  STRANGE  ODYSSEY 

*OU  »E  MiPOOHED  AT  THE 
CAL**T  S  EOG£  ANO  OfSCDvtH 
flUtMS  Of  AP4  AMClEMT  AL4EK- 
CnnuCATiOfi  AND  TAT  TO  COPE 
WITH  UMEARTHI  t  TeCHWOLGG-ES 
WHILE  TOO  AMASS  FABULOUS 

-5UAES 
Ori**  4SA0Q6T  lor  THS  L*»*l  II 
«S490£S  f ch  &vcffvt  16*  tSAOGSA 
tor  A#p4  >*it..  Ji3  *i  «acn  on 
cassette 

i?  MYSTERY  FUN  HOUSE 

Find  YOUR  WAT  ihHOWjHThE 
STRANGESt  FUN  HOUSE  BEFORE 
THE  WEIRD  PARK  CLOSES 
Ofqfar  *SAD0rf  for  TRSLfrvel  1M6K 
*SA00?5  Kit  BofOi^ff  IGK.  SAOO^A  lQ* 
Appls  24K-$n4&AB4:^  On  cifcSeHs 

#8  PYRAMID  OF  DOOM 

AN  EGYPTIAN  TREASURE  HUST 
THROUGH  A  NEWL*  UMCOvEREO 
bvpamiD.  COMPLf-lfc.  ft'TH  AN 
OENT  CURSE 

Order  vSAOOflt  »o»  IPS  L  <w  *  "EH 
•SAfoeS  k*  Svc****  ift*  #SA00SA 
^Appflln-iUl^fitn  on 
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DRIVING 
COMPUTER 

.  .from  $99.99 


COMPOCRUISF.  has  added  some  fantastic  new  products  to  their  popular  line  of  dming 

compote's  and  we're  selling  everyone  of  them  a!  a  drastic  price  reduction.  Whether  you 

choose  the  Super  Deluxe  Model  *44  wiih  44  Features  including  cruise  control,  the  Deluxe 

Model  M1  with  4%  features  |  without  cru.se  control  I,  or  the  fantastic  new  Model  #28  with  28  of 

the  most  used  functions  (without  cruise  conlml}.  you're  bound  to  cut  driving  costs  and 

boost  your  driving  pleasure  Model  #44  will  be  shipped  with  a  silver  dashboard  panel  unless 

you  specify  the  new  black  panel  when  you  order,  no  antra  charge;  Models  #41  and  #28  have 

Silver  panel  only.  These  driving  computers  will  work  on  any  car  not  having  dtesel, 

mechanical  or  CIS  injection  systems  (ELECTRONIC  fuel  injection  ofcay  when  you  use  the 

special  kit  #Pi300).  Kit.  #P1312  makes  installation  easier  and  neater  if  you  have  a  tiny  car 

with  very  little  excess  space  under  (he  hood  tor  extra  gadgrjts  All  f  ii  into  most  dashboards 

and  make  every  trip  like  Hying  a  747.  Check  the  chart  to  see  which  driving  computer  suits 

your  needs  best  and  order  today, 

MODEL  #44  order  HPQQ2  regular  price  $199.50.  . 

MODEL  #41  order  #P003  regular  price  $158,50. . 

MODEL  #28  order  #PQZfl  regular  price  ST  18.95 

SPECIAL  OPTIONS: 

Front  Wheel  Drive  Kit  #P00i  MOM  s  price  S440 

ELECTRONIC  FUEL  INJECTION  KIT  #Pi300  MOWs  pitce  S20  95 

FUEL  RETURN  UNE  SYSTEM  KIT  #Pi283  MOMs  price  S8 35 

CRUISE  CONTROL  INSTALLATION  AND  ACCESSORY  KIT  WITH  CABLE  DRIVE  #P1312 

MOMs  price S14.00 


MOM'S  price  S159.95 
MO  Ms  price  SI  27. 95 
MOM's  price  $  99.99 


5% 


casics  new  cm 

CALCULATOR 
CHRONOGRAPH 

has  lightweight  attractive  ruggedly 
built  black  plastic  water-tight  case 
and  band,  regular  digital  watch  lea- 
lures  of  hours,  minutes,  seconds,  AM/ 

PM  and  day  on  display  PLUS  two  lime 
zones,  calendar  and  a  4  function  cai- 
culatorf  You've  seen  n  advertised  <n 
the  Wall  Street  Journal  for  S75 
MOMs  price  15  oniv  $49  95.  Hurry  our 
supply  is  limited . 
order  #PC60  now. 


5% 


WAMECO  S-100  Bare  Computer  Boards 

Retail      MOM  S  Price 


CPLM  808D  CPU  Board  2695 

MEM-1A  8K  Memory  Board  (2102)  2S.95 

EPM-2  2708/2716  EPROM  Board  2595 

EPM-1  1702  EPROM  Board  2SJ5 

HTC-1  Real  Time  Clock  23  95 

QM  9  The  LittEe  Molher  |9  slot)  3095 

QM-12  The  Qulel  Mother  (12  slolj  34 .95 

FDC-1  Floppy  Disk  Board  42.95 

FPB-1  Froni  Panel  IMSAI  size)  44.50 

EPM  1  1702  EPROM  Board  (asm bid)  49.95 
without  EPROMS 


22  95 
2195 
2195 
21.96 
20.50 
2650 
29.95 
36.95 
37.95 
4250 


#LP001 
#LP002 
#LP00J 
ALPO05 
#LP006 
WLP007 

#LPOoa 

#LP009 
ttLPQIO 
#LP011 


-* 


MOMhs  cleaning  house.  .  Jriese  items  must 
go, . . prices  listed  are  last  advertised  prices 

, . .  MAKE  OFFER  . .  ,any  reasonable 

amount  will  be  accepted.  * .  first  come,  first 

serve. .  .now*s  your  chance  to  get  some 

really  great  savings.  .   you  name  the 

price- ,  .hurry  supplies  are  limited. 


HEAD  ALIGNMENT  KIT 

Best  cassette  recorder  tape  head 
ahgnment  km  available  Solves 
loading  problems  tKOOt-oniy 

5% 


COMPUCOLOR 

HARDWARE 

Compu  color  Computer  B001  I  use  a  a  com- 
puter or  75  MHZ  Color  Monitor)— 8 K  RAM. 
BASIC  and  DOS  in  ROM,  good  condition. 
#S025X-S1200  each  SPECIAL  PRICE 
Compticolof  M Irti Floppy— 5 Vi  inch,  good 
condition     H5026XS475   each     SPECIAL 

PRICE 

Compucolor  8K   RAM  card     Sialic  RAM, 

good  condition  S027X-S 100  each  SPECIAL 

PRICE 

Compucolor    Floppy    T*p«    Orivt  —  U*« 

sight  track    cartridges,    good    condition 

*S02£*  S55  each  SPECIAL  PRJCE 

HONEYWELL        ^ 

Honeywell  ASR-33  Communications  Con- 
soles wih  TTY,  paper  tape  reader  and 
punch  Used,  working  when  removed  from 
service.  Shipped  fre*gm  collect  or  you  pick 
up  Weighi  300  lbs  $325  Order  #P006X 


PROCESSOR  TECH  SOL^ 

SOL   Computers— 6K    RAM    Mondor, 

S-100,   excellent   condition.   #D004X 

$850.00  each. 

TREK-80  on  cassette  for  SOL— This  ib 

one  of  the  best  real  time  space  games 

available  today:  needs  BK.   #D005X-£9 

each. 


VECTOR  GRAPHIC 

S-1CX) 

Vector  Graphic  ROM/ RAM  card— 12K  em- 

ply  ROM  sockets.  1 K  RAM,  excellent  condi- 
tion. No  documenlation,  (Make  ofler— we 
may  surprise  you  and  accept!} 
#D007BX-$96. 
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PROCESSOR  TECH 
SOFTWARE 

Processor  Tech  Extended  Die* 
BASIC— This  !•  full  disk  BASIC  on  8"  disk 
lor  HEL'OS  U  di*fc  controllers  with  PTDOS 
and  greater  than  16*  «D0i5S-57Q  each. 
BASIC  5  from  Processor  Tech— Tn»s  >s  a 
Simple  BAStC  tor  a  SOLOS  CUTTER,  or 
CONSOL  Monitor  and  SK  Of  RAM 
#D013-S1 160  each 

Processor  Tech  GAMEPAC  lor  above 
BASIC— Various  simple  games. 
aD014Si000each 


TERMS  OF  SALES:  We  accept  MC,  VISA 
or  AMEX  but  do  not  allow  extra  discounts 
on  credit  card  purchases  Well  ship  UPS 
or  insured  mail  if  possible.  Extra  5%  dis- 
count allowed  only  on  iimes  that  have  a 
. '  symbol  in  their  description  box  only 
when  orders  accompanied  by  cashiers 
check,  personal  check,  or  money  order 
No  COD'S  please  ADO  S2  50  for  each 
equipment  item  for  Apple.  Atan  or  Radio 
Shack  and  well  ship  these  items  freight 
coilecL 

ALL  OTHERS  USE  THIS  CHART  FOR 
SHIP/HANDLING  COSTS; 
$1-524.99  add  $2  50;  $25 -$49.99  add 
$ZM:  $50-574.99  add  \3.?5;  $75- 
S99  9e  add  S4.5Q:  $100- $134.99  add 
$525;  $125  and  over  add  $6 25 


TDL  SOFTWARE-DISK 

TDL  FDOS  &  SuperBASIC  on  6"  Drsk- 
Thls  requires  an  ICOM  Disk  Controller 
and  al  leasi  20K  of  memory,  plus  aZAP- 
PLE  Monitor  In  an  S-100  Cabinet  lAliair, 
IMSAI,  etc.)  #D0065SX-$12G 
TOL  System  Software  on  5V«"d*»k— This 
set  of  system  software  requires  a  North 
Star  Dish  Cont rotter  and  a  TDL  Systems 
Monitor  Board  I,  and  consists  ot  12K  BA 
SIC.  RelocatOfTLJnkmg  Loader.  Z-S0  Edi- 
tor, and  Text  Processor  #D0066X  $160 
TDL  System  Software  on  5 '  * "  disk  —  T>-  is 
rs  the  same  as  above,  bul  does  not  re- 
e   the   Systems   Momtof   Board    f. 
#D0067X$iaO. 

TDL  System  Software  on  S%"  disk— 
Again,  as  above,  but  requires  a  HELiOS 
Disk  Controller  and  the  TDL  Systems 
Monitor  Board  II  (not  Ii  #D0Q$&%$16O 
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CB  to  10 

part  XXIX:  put  that  Hy-Gain  CB  board  to  use 


Penn  Chwer  W1BG 
459  Lowell  Street 
Andover  MA  QWW 


f  you've  read  a  ham 
magazine  at  all  recently, 
the  chances  are  that  you've 
seen  an  article  about  con* 


verting  a  CB  set  to  ten 
meters.  Most  of  these  ar- 
ticles tell  you  which  crys- 
tals to  replace  to  move  the 


Photo  A.  The  Poly  Paks  board  and  channel  switch  as  purchased. 


channels  up  to  some  por- 
tion of  the  ham  band. 

This  article  is  different 
because  it  will  tell  you  how 
to  put  one  CB  set  on  ten 
meters  without  buying  a 
crystal.  In  fact,  this  rig  can 
be  purchased  and  put  on 
ten  meters  in  a  single  week- 
end for  a  total  cash  outlay 
of  less  than  $15  —  and  that 
isn't  just  one  40-channel 
strip  of  the  band,  but  at 
least  two  overlapping  seg- 
ments covering  the  bottom 
MHz  of  the  phone  band, 
Also  described  is  what  may 
be  the  world's  simplest  bfo 
addition  (two  additional 
components)  for  CW  and 
SSB  reception  plus  an  easy 
way  to  put  the  transmitter 
on  CW  down  in  that  end  of 
the  band. 

The  reason  the  rig  is  so  in* 
expensive  is  that  you  buy 
the  main  circuit  board,  with 
maybe  a  few  controls,  as 
surplus— the  remnants  of 
the  Hy-Gain  CB  operation. 
These  boards  are  appearing 
in  quantity  on  the  market 
for  prices  around  $10P  but 
they  require  initial  check- 
out plus  the  addition  of 
controls,  a  microphone,  a 
power  supply,  and  a  speak- 
er before  they're  complete 
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radios,  The  basic  conver- 
sion described  in  these 
pages  requires  a  two-tran- 
sistor circuit  addition  [but 
no  exotic  parts]  and  a  few 
easy  hours.  The  whole 
secret  to  the  conversion  ties 
in  making  use  of  the  flexi- 
bility designed  into  the  set's 
phase-locked  loop  (PLL) 
synthesizer  The  PLL  is 
quite  common  in  two-meter 
equipment  but  few  hams 
have  had  the  opportunity  to 
play  with  one  enough  to 
realize  how  really  easy  they 
are  to  modify  — and  that 
probably  explains  why 
earlier  conversion  articles 
on  sets  using  this  board  re- 
quire a  crystal  change.1** 

I  bought  my  first  board 
for  $9.00  from  John 
Meshna,  Inc  (PO  Box  62, 
19  Allerton  St,  E.  Lynn  MA 
01904).  That  unit  was  des- 
tined to  be  a  trunk-mount* 
ed  Hy-Cain  model  2679A, 
and  in  surplus  form  consist- 
ed of  the  main  circuit  board 
surrounded  on  three  sides 
by  a  U-shaped  metal  sup- 
port bracket  to  which  is 
mounted  the  antenna  con- 
nector, external  speaker 
jack,  fuse  holder,  and  the 
strain  relief  grommets  for 
the  power  leads  and  exter- 
nal microphone/control 
unit.  Also  included  was  the 
smaller  circuit  board  which 
contains  the  circuitry  inter- 
facing between  the  remote 
microphone  and  the  main 
board  functions. 

For  another  $5.00,  I  was 
able  to  purchase  (minus  its 
cord)  the  remote  micro- 
phone (which  contains  the 
volume,  squelch,  channel 
selection,  and  channel  dis- 
play functions).  A  word 
about  this  control  unit: 
Having  all  of  the  controls  in 
your  hand  is  a  nice  feature, 
but  contrary  to  some  adver- 
tising claims,  the  unit  can- 
not just  be  hooked  up  to 
any  set.  The  interface  board 
contains  four  Its,  one  of 
them  customized  and  not 
available,  and  two  of  the  re- 
maining three  are  pre-pro- 
grammed PROMs.  If  you  do 
not  have  this   board,  you 
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Fig.  1.  Board  layout  showing  connections  for  CB  operation. 


can  use  the  control  unit  on- 
ly after  a  lot  of  design  and 
construction  work,  so  make 
sure  if  you  want  the  remote 

control  that  you  also  buy 
the  interface  card. 

The  first  unit  that  I  con- 
verted worked  so  well  and 
was  so  much  fun  that  in 
November,  1979,  I  bought 
two  boards,  each  with  a 
40-channel  switch,  from 
Poly  Paks  (PO  Box  942, 
South  Lynnfield  MA  01940) 
for  $12.51.  These  boards 
were  a  different  prospect 
because  they  were  con- 
siderably less  finished  than 
the  first  unit,  Hy-Cain  used 
the  basic  circuit  board  in  a 
whole  series  of  sets  (models 
2679,  2680,  2681,  2682,  and 
2683,  at  least),  and,  during 
the  manufacturing  process, 
the  board  apparently  was 
first  built  to  one  state  of 
completeness  and  then 
held  until  it  was  installed  in 
a  particular  set.  Then, 
depending  on  that  model 
number,  the  various  func- 
tions were  connected  or 
added  or  modified  as  neces- 
sary, 

The  boards  purchased 
from  Poly  Paks  were  of  the 
unfinished  variety,  Includ- 
ed with  each  was  the  40- 


channel  switch,  and  that 
certainly  made  it  easier  to 
get  the  board  running  since 
the  switch  coding  is  a  diffi- 


cult function  to  home  brew 
in  a  convenient  form.  To  get 
the  board  working  as  a  CB 
set    required    connecting 


INTIMIDATED  BY 
MORSE  CODE? 


s99.95 

INTRODUCTORY  PRICE 

THE  NEW  AEA 
MODEL  MT-1 
COMPUTERIZED 
MORSE  TRAINER 
MAKES  MORSE 
CODE  EASY  AND 
FUN  TO  LEARN. 


*  Automatic  Speed  Increase.  User  May  Program:  Starting 
Speed,  Ending  Speed,  Practice  Duration;  5  Lettercode  Groups 
or  Random  Space;  Common  or  All  Characters. 

•  Precise  Speed  Control  1  to  99  WPM  (Tailor  to  Your  Exact 
Requirements). 

*  24,000  Character  Answer  Book  Available  ($2.00)  For  10 
Starting  Positions. 

•  Random  Mode  For  Practice  (No  Answers). 

KT-l  Computerized  Keyer  With All  Features  of  Above  Trainer  is 
Also  Available  tn  Same  Package  for  $129.95. 

Advanced  Electronic  Applications,  Inc.,  P.O.  Box 
2160,  Lynnwood,  WA 98036,  Call  206/775-7373. 

**35C 


Brings  you  the 
Breakthrough! 
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IC  input  name: 

Po     Pi 

Pin  number; 

15       14 

Freq,  Shift 

10       20 

value  (kHz); 

\\ 

Channel— Frequency 

\ 

1       26.965 

2       26.975 

3       26.985 

4       27.005 

5       27.015 

6       27.025 

7       27.035 

8       27.055 

9      27.065 

10     27.075 

1 1     27.085 

12    27.105 

13     27.115 

14     27.125 

15    27.135 

16     27.155 

17     27.165 

18     27,175 

19     27.185 

20     27,205 

21     27.215 

22     27.225 

23     27.255 

24     27.235 

25     27.245 

26     27.265 

27     27.275 

28     27.285 

29     27.295 

30     27.305 

31     27.315 

32     27.325 

33     27.335 

34     27.345 

35     27.355 

36     27.365 

37     27.375 

38     27.385 

39     27.395 

40     27.405 

p2 
13 

40 


p3      p4      p5      p6      p7      p8 
12       11       10       9        8        7 

80      160     320     640    1280  2560 


0  0  0  0 

0 

1110 

10  0  0  0 

1110 

0  1   0 

0 

0 

1110 

0  0  1 

0 

0 

1110 

1  0  1 

0 

0 

1110 

0  1   1 

0 

0 

1110 

1  1  1 

0  0 

1110 

1  0  0 

1 

0 

1110 

0  1   0 

1 

0 

1110 

1   1  0 

1 

0 

1110 

0  0   1 

1 

0 

1110 

0  1   1 

1 

0 

1110 

1  1  1 

1 

0 

1110 

0  0  0  0 

1 

1110 

1  0  0 

0 

1 

1110 

1  1  0 

0 

1 

1110 

0  0  1 

0 

1 

1110 

1  0  1 

0 

1 

1110 

0  1    1 

0 

1 

1110 

0  0  0 

1 

1 

1110 

1   0  0 

1 

1 

1110 

0  1  0 

1 

1 

1110 

1  0  1 

1 

1 

1110 

1   1  0 

1 

1 

1110 

0  0  1 

1 

1 

1110 

0  1    1 

1 

1 

1110 

1  1  1 

1 

1 

1110 

0  0  0 

0 

0 

0  0  0  1 

1   0  0 

0 

0 

0  0  0  1 

0  1  0 

0 

0 

0  0  0  1 

1    1   0 

0 

0 

0  0  0  1 

0  0  1 

0 

0 

0  0  0  1 

1  0  1 

0 

0 

0  0  0  1 

0   1    1 

0 

0 

0  0  0  1 

1  1  1 

0 

0 

0  0  0  1 

0  0  0 

1 

0 

0  0  0   1 

1   0  0 

1 

0 

0  0  0  1 

0  1  0 

1 

0 

0  0  0  1 

1    1   0 

1 

0 

0  0  0  1 

0  0   1 

1 

0 

0  0  0  1 

Note:  The  t  hree  digits  above  the  asterisks  are  always  the  same  and 
are  the  inverse  of  the  last  digit. 

Table  1,  PLL  programming  — CB  frequencies. 


that  switch,  routing  1 2  volts 
from  a  power  supply 
through  a  filter  on  the 
board,  and  then  adding 
jumpers  to  get  the  B+  to 
various  portions  of  the  cir- 
cuit not  reached  by  printed 
circuit  foil.  I  also  had  to 
add  in  a  volume  control, 
squelch  control,  and  anten- 
na and  speaker  jacks. 

For  my  convenience,  I 
also  added  the  diodes  and 
resistors  necessary  to  get  an 
5-meter  This  job  was  aided 
considerably  by  having 
converted  the  previous  set. 


Also  indispensable  was  a 
Sams  Photofact®  booklet 
covering  the  trunk-mount- 
ed version  A  good  readable 
schematic  is  necessary  for  a 
successful  conversion:  A 
troubleshooting  manual 
may  cost  several  dollars  but 
it  is  a  good  investment 
despite  the  fact  that  it  adds 
significantly  to  the  cost  of 
the  project 

Firing  Up  the  Basic  Board 

The  connections  re- 
quired to  turn  the  board  on 
are   shown   in   Fig.   1.   The 


channel  switch  needs  to  be 
mounted  in  the  front  right- 
hand  corner  of  the  board. 
The  switch  that  came  with 
my  Poly  Paks  boards  had 
two  extra  contact  pins  on 
the  front  of  the  unit  that 
were  not  needed;  they  must 
have  had  something  to  do 
with  23-channeI-onIy  opera- 
tion. I  bent  them  back  out 
of  the  way  and  soldered  in 
the  switch  by  the  remaining 
eight  pins  which  fit  in  the 
holes  provided  on  the 
board 

The   12-volt   power   line 


enters  the  board  at  the  rear 
right-hand  corner,  goes 
through  a  filter,  and  comes 
off  the  board  to  the  power 
switch.  After  the  switch,  the 
12  volts  goes  back  to  two 
spots  on  the  board;  the  sup- 
ply point  for  the  audio  IC 
(located  next  to  the  output 
transformer,  T110)  and  the 
supply  point  for  the  rest  of 
the  radio  at  the  rear  end  of 
R161.  This  resistor  is  a 
largish  22-Ohm  unit  mount- 
ed just  to  the  left  of  T103 

The  next  step  is  to  route 
the  audio  signals  around  on 
the  board.  The  squelch- 
range-adjust  control, 
RV101r  has  one  unconnect- 
ed terminal.  If  this  terminal 
is  grounded,  the  small  trim 
mer  will  work  as  a  squelch 
control.  (Squelch  isn't  too 
useful  on  ten  meters,  so  I 
just  turned  it  off.)  If  you 
want  a  real  control,  then 
find  the  center  arm  of 
RV101  and  connect  a  10k 
pot  wired  as  a  variable 
resistor  from  there  to 
ground. 

The  receiver's  detector 
output  is  located  at  the 
junction  of  C177  and  C243, 
This  signal  is  routed 
through  an  external  100k  re* 
sistor  and  50k  pot  to 
ground,  with  the  pot  wiper 
returning  the  signal  to  the 
circuit  board  on  the  rear- 
ward end  of  R1 67  (27k).  The 
receiver  has,  if  anything, 
too  much  audio  output,  so 
if  you  have  only  a  TO  or  25k 
pot,  don't  be  afraid  to  use  it 
as  the  volume  control.  If  for 
some  reason  you  want 
more  gain,  you  can  always 
replace  the  100k  resistor 
with  a  smaller  value. 

The  microphone  audio 
goes  into  the  board  on  the 
front  end  of  C191  You 
should  add  two  compo- 
nents in  the  spaces  provid- 
ed at  this  point:  a  .002-uF 
cap  at  C189  and  a  47k  resiv 
tor  at  R166.  These  spaces 
were  left  empty  because 
the  trunk-mounted  units 
have  a  transformer  (on  the 
remote  control  interface 
board)  which  drives  a  slight- 
ly different  circuit  here. 

The  speaker  audio  comes 
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from  the  output  trans- 
former through  C211  and 
goes  to  the  speaker  through 
a  10-  or  15-Ohm,  1-Watt  (at 
least)  resistor.  There  is  a 
resistor  on  the  rear  of  the 
circuit  board  to  use  for  this 
purpose  if  you  wish:  R194, 
an  8,2-Ohm,  3-Watt  unit. 
The  speaker  audio  returns 
to  ground  through  one  side 
of  the  push-to-talk  switch. 
The  other  switch  contact  is 
used  to  turn  on  the  trans- 
mitter during  transmit,  and 
this  connection  is  made  to 
the  junction  of  R164  (10k) 
and  D106. 

The  antenna  is  connect- 
ed to  the  output  side  of 
L110,  and  the  outer  conduc- 
tor of  the  coax  is  tied  to  the 
foil  ground  either  directly 
or  through  a  ,005-uF  capac- 
itor, (In  mobile  operation, 
of  course,  the  unit  may  be 
used  in  either  a  positive-  or 
negative-ground  car,  and, 
for  this  reason,  the  practice 
is  to  have  any  external 
metal  parts  — antenna  con- 
nector, metal  case,  shaft 
controls,  etc.  — isolated  for 
dc  from  the  Aground"  on 
the  circuit  board,  Other- 
wise, you  risk  losing  at  least 
a  fuse  when  you  install  the 
unit  in  your  car.) 

With  these  connections 
made,  the  unit  should  op- 
erate on  CB.  ff  it  doesn't, 
then  get  out  the  schematic 
and  start  checking  to  see 
that  all  the  stages  are  get- 
ting power.  Make  sure  that 
the  squelch  is  turned  off 
(the  wiper  of  RV101  is 
grounded).  You  can  check 
the  PLL  synthesizer  for 
proper  operation  by  mea- 
suring the  dc  voltage  at  the 
junction  of  R113,  R114,  and 
R115  as  detailed  later. 
Once  the  board  is  off  and 
running,  you  can  start  to 
think  about  the  ten-meter 
conversion  steps,  and  that 
means  starting  with  the  PLL 

The  Basic  PLL 

Phase-locked-loop  opera- 
tion has  been  covered  else- 
where in  more  detail  than  I 
intend  to  go  into  here.3  The 
first  thing  you  need  to  know 
is    how   the   PLL   basically 
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Fig.  2.  A  basic  phase-locked  loop. 


Photo  B.  The  Poly  Paks  board  set  up  and  operating  on  {gulp!)  1 1  meters.  The  twisted  wire 
coming  out  the  front  of  the  hoard  is  the  mike/transmit  cable.  The  black  knob  on  the  tower 
right  is  a  volume  control, 


works,  and  that  is  dia- 
gramed in  Fig.  2.  The  loop 
shown  there  serves  to  con- 
trol the  voltage-controlled 
oscillator  (or  vco — which  is 
just  a  voltage-tuned  vfo)  so 
that  it  has  the  same  stability 
as  the  crystal  oscillator 
even  though  it  is  running  on 
a  different  frequency.  The 
heart  of  the  loop  is  the 
phase  detector. 

If  the  word  "phase" 
bothers  you,  think  of  it  for 
the  moment  as  a  frequency 
detector  When  the  loop  is 
operating  normally,  the  two 
signals  going  into  the 
phase  detector  will  be  of 
the  same  frequency.  Com- 
ing out  of  the  detector  is  a 
signal  whose  dc  value  goes 
up  or  down  if  one  of  the  in- 
put frequencies  starts  to  get 
higher  or  lower  than  the 
other.  This  output  signal 
goes  through  a  low-pass 
filter  and  dc  amplifier  and 
eventually  is  applied  to  the 
terminal  which  controls  the 
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Fig.  3.  The  Hy-Cain  phase-locked  loop. 
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frequency  of  the  vco,  The 
vco  output  (which  in  the  CB 
set  will  be  the  local  os- 
cillator frequency)  goes 
through  a  digital  frequency 
divider  and  then  becomes 
one  of  the  phase-detector 
input  signals.  That  frequen- 


cy divider  is  important  and 
we'll  consider  it  in  a  mo- 
ment, but,  for  now,  realize 
that  when  the  vco  frequen- 
cy goes  up,  the  output  fre- 
quency of  the  divider 
(which  is  fvco/N)  also  goes 
up, 
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Fig.  4.  Modifications  in  the  PLL  coding. 


Meanwhile,  a  crystal  os- 
cillator whose  frequency  is 
divided  by  M  in  another 
divider  provides  a  stable  in- 
put frequency  to  the  other 
side  of  the  phase  detector. 
When  the  loop  is  operating 
properly,  the  two  phase-de- 
tector input  signals  are  on 
exactly  the  same  frequen- 
cy, and  that  means  that 
fvco/N  must  equal  fxtal/M- 
Now  suppose  that  because 
of  a  temperature  or  voltage 
change,  the  vco  frequency 
starts  to  drift  upwards.  The 
corresponding  input  fre- 
quency to  the  phase  detec- 
tor also  has  to  drift  up- 
wards, and,  of  course,  the 
phase  detector  senses  this 
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Table  2.  PLL  programming- 28.885  to  29325  MHz. 


and  its  dc  output  voltage 
changes.  This  voltage 
change,  after  being  ampli- 
fied and  applied  to  the  vco 
input  terminal,  forces  the 
vco  back  to  the  right  fre- 
quency. Because  of  the 
high  gain  in  the  dc  amplifier 
and  the  sensitivity  of  the 
phase  detector,  this  correc- 
tion takes  place  practically 
before  the  drift  gets  started. 
In  fact,  the  vco  can  for  all 
purposes  be  made  as  stable 
as  the  crystal  oscillator, 

Now,  suppose  that  the 
crystal  oscillator  frequency 
and  the  size  of  digital  fre- 
quency division  M  are 
chosen  so  that  the  phase 
detector  reference  input  is 
10  kHz,  Then,  because  the 
other  input  in  the  operating 
loop  must  also  be  10  kHz, 
the  vco  frequency  must  be 
exactly  N  times  higher.  If, 
for  example,  N  is  100,  then 
the  vco  will  be  on  1  MHz, 
and  if  N  is  changed  to  101, 
then  the  vco  will  shift  to 
1.01  MHz.  Clearly,  the  vco 
can  be  moved  around  in 
10-kHz  steps  simply  by 
changing  divider  value  N, 
and  that's  just  how  it  is 
done  in  the  CB  sets,  It  is  a 
very  nice  system,  since  with 
the  PLL  guts  on  a  single 
chip,  the  whole  set  of  40 
channels  can  be  generated 
with  a  single  crystal  and  a 
cheap  switch. 

The  Hy-Gain  PLL 

The  block  diagram  of  the 
Hy-Cain  PLL  system  shows 
differences  from  the  simple 
loop  just  described.  The 
real  loop  is  shown  in  Fig.  3 
and  the  dotted  lines  circle 
the  parts  of  the  system 
which  are  included  in  the 
PLL  02 A  (or  MCI 451 09)  IC; 
the  top  two  dividers,  the 
phase  detector,  and  the  am- 
plifier. The  major  change  is 
that  in  this  case  the  vco  out- 
put is  mixed  down  to  a 
lower  frequency  before 
driving  the  divider. 

The  other  mixer  input  is  a 
35.4-MHz  signal  derived 
from  the  third  harmonic  of 
an  11,806-MHz  crystal  os- 
cillator. This  is  the  crystal 
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that  is  usually  replaced  for 
IOmeter  conversion.  If  the 
crystal  frequency  is  moved 
upwards  by  2/3  MHz,  then 
the  mixer  input  frequency 
moves  up  by  2  MHz  and  the 
vco  must  move  upwards  by 
the  same  2  MHz  in  order  for 
the  mixer  output  to  stay  the 
same.   The  approach  used 
here  is  to  change  only  the 
divider    programming    so 
that  the  vco  has  to  move 
upwards  because  the  divid- 
er   input    frequency    must 
move  upwards  to  maintain 
a  10-kH/  output  frequency. 
The    divider    input    con- 
sists of  nine  wires,  as  shown 
in  Fig.  3,  although  in  the  CB 
setup    three    are    tied    to- 
gether so  that  only  seven 
switched  lines  are  needed. 
The   code  on   these   seven 
wires  is  predetermined  by 
the    mechanical    construc- 
tion of  the  channel  switch 
ort  in  the  case  of  the  trunk- 
mounted  version,  by  the  in- 
formation stored  in  a  read- 
only memory.  What  can  be 
changed  easily  is  the  wiring 
between  the  channel  selec- 
tor and  the  nine  tnput  ter- 
minals on  the  PLL  chip.  The 
coding    for    the    original 
setup  is  shown  in  Table  1. 
With  the  chip  used  on  the 
Hy-Cain  boards,  a  logic  1 
placed  on  a  particular  input 
causes  the  divider  to  divide 
by  whatever  binary  value 
that   input  represents.  The 
frequency  value  of  each  of 
the  nine  inputs  is  shown  at 
the  top  of  the  table,  and  if 
you  study  the  change  in  fre- 
quency that  results  from  a 
change  in  coding,  the  over- 
all  scheme  of   things  will 
quickly  become  clear. 

If,  for  example,  the  set  is 
on  channel  1 4  and  you  want 
to  go  up  10  kHz  to  channel 
1 5,  then  the  code  on  the  Po 
line  is  changed  from  a  0  to  a 
1 .  To  go  up  90  kHz  to  chan- 
nel 21,  both  the  Pq  and  P3 
inputs  are  set  to  1.  Note 
that  the  most  significant  in- 
put, Pg,  has  a  value  of  2.56 
MHz,  so  if  the  set  were  on 
channel  1  but  you  had 
taken  a  soldering  iron  and 
wired  Pg  to  five  volts  in- 
stead of  the  low  level  com- 
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Fig.  5.  Mixer  output  filter  modification. 


ing  out  of  the  switch,  then 
the  PLL  would  try  to  move 
the  vco  (and  with  it  the  rig's 
operating  frequency)  exact- 
ly 2.56  MHz  higher  to 
29.925  MHz.  Also  note  that 
three  inputs,  P5,  Pe,  and  P7; 
are  connected  together  on 
the  printed  circuit  board 
and  always  have  exactly  the 
opposite  value  from  Pg 

To  command  the  rig  to 
ten  meters,  all  that  is  re- 
quired is  to  cut  apart  these 
three  inputs  and  rewire  the 
coding  driving  them.  The 
change  in  the  wiring  is 
shown  in  Fig.  4.  On  my  unit. 
I  included  a  switch  so  that 
two  overlapping  sections  of 
the  band  could  be  covered 
—  this  gives  a  continuous 
range  of  channels  from 
28.565  to  29.325  MHz  I 
don't  use  the  lower  band 
much  since  the  AM  activity 
stays  between  29.0  and  29.1 
MHz  for  the  most  part,  but  I 
had  the  switch  in  my  junk 
box  and  the  addition  was 
certainly  easy  enough. 

The  PLL  coding  inputs 
after  the  modification  is 
made  are  shown  in  Table  2 
for  the  "high  band/'  or 
28.885  to  29.325  MHz  It  is 
easy  to  calculate  the  new 
frequencies  by  looking  at 
the  change  in  coding  be- 
tween Tables  1  and  2  For 
example,  on  channel  35,  the 
P&  and  P7  bits  have  been 
changed  from  0  to  1  for  an 
operating  frequency  in- 
crease of  .64  +  1.28,  or  1.92 
MHz,  from  27 J55  to  29,275 
MHz.  This  modification  is 
quick  and  simple,  partly  be- 
cause the  old  channel 
switching  circuitry  is  re- 
tained and  only  the  wiring  is 
changed.  It  has  the  disad- 
vantage of  skipping  an 
occasional  frequency,  and 
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if  that  is  a  detriment  or  if 
you  want  more  than  40 
channels,  you  could  use  ex- 
ternal toggle  switches  or 
thumbwheel  switches  or 
whatever  your  junk  box 
contains  to  code  in  any  fre- 
quencies you  wish. 

Now  that  the  program- 
mable division  has  been  in- 
creased, the  frequency 
coming  out  of  the  loop  mix- 
er (Q102)  has  also  been  in- 
creased by  some  2  MHz, 
For  reasons  discussed  later, 
there  are  many  frequencies 
present  in  the  output  of  this 
mixer  stage;  to  reject  the 
unwanted  ones,  the  mixer  is 
followed  by  the  low-pass 
filter  consisting  of  C108, 
LI 01,  and  a 09.  This  filter 
must  be  changed  to  accom- 
modate the  higher  frequen- 
cy. The  new  circuit  is  shown 
in  Fig.  5,  The  two  capacitors 
have  been  reduced  to  180 
pF  each,  the  coil  has  been 
reduced  from  120  to  60 
turns,  and  an  82-pF  capac- 
itor has  been  added  in 
parallel  with  the  coil  to  in- 
crease the  sharpness  of  the 
filter  roll-off.  In  some  of  the 
units,  the  coil  is  mounted  in 


a  small  white  plastic  box, 
but  the  cover  slides  off  fair* 
ly  easily  so  the  turns  can  be 
removed  without  damaging 
the  unit  physically. 

The  Catch 

The  changes  outlined 
above  are  all  that  are  neces- 
sary to  command  the 
phase-locked  loop  to  the 
desired  frequency.  Unfortu- 
nately, it  won't  lock  there 
until  you  remove  a  shortcut 
that  Hy-Gain  got  away  with 
in  its  design  Fig  3  shows  a 
tripler  following  the 
11,806-MHz  crystal  oscil- 
lator In  fact,  this  tripler  is 
not  shown  on  the  schematic 
because  It  is  part  of  the  mix- 
er 

A  mixer  is  a  nonlinear  cir- 
cuit—that's why  it  mixes 
two  frequencies  instead  of 
just  adding  the  voltages 
together.  When  the  loop 
mixer  is  fed  the  1 1  806-MHz 
signal  from  the  crystal  os- 
cillator, it  internally  gen- 
erates the  second,  third, 
fourth,  and  so  on  harmonics 
of  that  basic  frequency.  It 
does  the  same  with  the 
37-MHz  vco  signal  also,  and 
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the  result  is  that  there  are  a 
lot  of  different  frequencies 
present  in  the  mixer  output 
waveform. 

The  designers  at  Hy-Cain 
were  careful  in  picking  the 
right  frequencies  so  that  the 
loop  locks  on  the  one  they 
wanted  and  not  on  some 
spurious  mixer  product.  Un- 
happily, the  shift  to  ten 
meters  upsets  things 
enough  so  that  the  loop 
gets  confused  and  doesn't 
operate  properly.  This  is 
where  the  two  transistors 
mentioned  earlier  come  in- 
to the  picture,  since  they 
are  used  in  the  circuit  of 
Fig.  6  to  generate  a  nice, 
clean  35.4-MHz  signal 
which  is  fed  into  the  mixer 
in  place  of  the  lower  fre- 
quency. The  circuit  is  a 
straightforward  tri pier- 
buffer  using  commonly 
available  parts. 

The  tuned  circuits  could 
be  modified  i-f  transformers 
or  any  other  small  adjust- 
able coils  capable  of  being 
tuned  to  the  35-MHz  range. 
The  transistors  also  could 
be  salvaged  from  an  old  FM 
radio  if  you  don't  have  any 
2N2222s  on  hand.  In  fact  1 
make  it  a  practice  to  col  lect 
broken  and  discarded  tran- 
sistor radios,  as  I  find  the 
parts  they  contain  are  often 
smaller  than   any    I    could 


purchase  locally,  it's  a  rare 
case  of  recycled  parts  ac- 
tually being  better  than 
new  ones. 

The  circuit  can  be  con- 
structed on  a  small  circuit 
board  and  mounted  in  any 
convenient  manner  close  to 
the  mixer  (Q102)  on  the 
mother  board.  I  was  able  to 
fit  the  addition  into  the 
open  space  existing  be- 
tween the  10.695-  and 
11. B06-MHz  crystals.  In  any 
case,  if  you  use  the  trans- 
formers, they  must  be 
modified  so  that  they 
resonate  on  35  MHz,  and 
this  requires  some  careful 
work.  The  easiest  thing  to 
do  is  to  remove  turns  from 
the  coils  since  the  capacitor 
inside  the  transformer  is 
very  small  and  it  is  unlikely 
that  your  junk  box  would 
have  a  smaller  value  in  a 
similar  physical  size.  The 
coil  will  have  perhaps  7  to 
10  turns  of  very  fine  wire, 
and  you  need  about  half 
that  number— 4  or  5  turns. 

To  tune  the  two  coils, 
you  need  some  way  of  mon- 
itoring the  35-MHz  output 
of  the  second  stage,  t  used  a 
grid-dip  meter  as  a  rough 
guide  to  resonance  while 
cutting  down  the  coil,  and 
then,  in  the  wavemeter 
mode,  as  an  indicator  of  the 
buffer's  output  in  the  op- 


erating circuit.  If  you  have 
access  to  a  wideband 
oscilloscope,  that  would  be 
an  excellent  tool  to  use  in 
the  final  adjustment.  An- 
other possibility  is  to  use  a 
35-MHz  receiver  coupled 
loosely  to  the  buffer  out- 
put 

With  the  addition  of  the 
tri  pier  and  buffer  stages, 
the  loop  should  lock  readily 
on  the  proper  frequency. 
The  best  way  to  check  for 
proper  locking  is  to  monitor 
the  dc  error  signal  control- 
ling the  vco,  and  this  signal 
is  available  at  the  common 
junction  of  R113,  R114,  and 
R115,  You  might  want  to 
watch  this  voltage  a  bit 
while  the  set  is  still  set  up 
on  the  CB  frequencies  so 
that  you  can  get  a  feel  for 
proper  operation.  With  my 
sets,  this  voltage  can  be 
anywhere  between  1  and 
4.5  volts  during  normal 
operation,  and  the  voltage 
will  hold  a  steady  dc  value 
on  any  particular  channel. 

When  the  channel  selec- 
tor calls  for  a  new 
frequency,  the  voltage 
changes  since  the  loop  is 
forcing  the  vco  to  a  differ- 
ent frequency.  As  the  chan- 
nel selector  is  switched  pro- 
gressively higher  from  1  to 
40,  the  voltage  at  this  point 
will  smoothly  change  from 
its  lowest  to  its  highest 
value  — about  a  2-volt 
change  in  all.  There  will  be 
a  slight  bump  in  the  re- 
sponse near  mid-scale  since 
channels  24  and  25  are 
below  channel  23  in  fre- 
quency. The  position  of  the 
2-volt  excursion  within  the 
3.5-volt  operating  range  can 
be  varied  by  adjusting  the 
slug  in  the  vco  tank  coil, 
T101:  This  action  changes 
the  vco's  free-running  fre- 
quency  and  so  requires  the 
loop  to  pull  by  a  different 
amount  in  getting  the  vco 
back  on  frequency.  If  this 
vco  adjustment  is  too  far 
off,  the  loop  is  unable  to 
lock  and  the  error  voltage 
will  stay  at  either  the  high 
or  low  limit. 

There  are  some  points  at 


which  the  loop  apparently 
locks  on  a  spurious  mixer 
product.  In  these  cases,  the 
error  voltage  sits  at  mid- 
range  and  doesn't  track  the 
changes  of  the  channel 
selector.  If  the  tripler  or 
buffer  tank  circuits  are  mis- 
tuned  drastically,  the  error 
voltage  may  bounce 
around  on  the  upper  chan- 
nels instead  of  holding 
steady.  Remember  that  this 
voltage  is  the  electrical 
equivalent  of  a  vfo  knob 
and  should  be  rock  steady 
in  normal  operation,  show- 
ing only  a  very  slow  drift  as 
the  loop  compensates  for 
temperature  or  B  +  -in- 
duced  vco  drift.  For  the 
final  vco  adjustment,  select 
a  channel  near  the  middle 
of  the  frequency  range  and 
set  T101  so  that  the  error 
voltage  is  around  2  volts.  In 
my  sets,  the  loop  can  con- 
trol the  oscillator  over 
about  a  MHz,  so  that  once 
adjusted,  T101  need  not  be 
touched  up. 

With  the  PLL  moved  to 
the  proper  frequency,  the 
only  other  adjustments  re- 
quired are  in  the  front-end 
rf  circuits.  In  receive,  the 
antenna  and  rf  amplifier 
slugs  on  T103  and  T104  are 
screwed  out  a  turn  or  so  to 
peak  up  the  received  sig- 
nals. The  local  oscillator  in- 
jection tuning  for  the  mixer, 
T111,  also  should  be 
peaked  up  to  the  new  vco 
frequency  range.  This  can 
be  accomplished  as  before 
with  a  grid-dip  meter,  re- 
ceiver, or  oscilloscope.  In 
this  case,  the  frequency 
change  is  only  about  5%r  so 
you  might  get  away  with 
simply  a  half-turn  counter- 
clockwise of  the  slug. 

On  the  transmitter  side, 
there  are  more  tweaks  to 
make.  The  vco  signal  is 
mixed  with  the  output  of  a 
10.695-MHz  crystal  oscil- 
lator to  produce  the  ten- 
meter  output  frequency. 
The  output  of  that  mixer  is 
cleaned  up  by  a  three-stage 
filter  consisting  of  L103, 
L104,  and  T102.  The  easiest 
way  to  adjust  these  three 
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coils  is  with  the  aid  of  an- 
other ten-meter  receiver, 
Tune  it  to  the  transmit  fre- 
quency and,  with  a  dummy 
load  on  the  rig,  push  the 
transmit  button.  You  should 
hear  a  signal,  maybe  a  weak 
one,  in  the  receiver.  As  you 
adjust  those  three  coils,  the 
signal  should  peak  up 
noticeably  although  it  may 
still  be  a  bit  weak  since  the 
output  stages  are  Still  on  27 
MHz.  Don't,  by  the  way, 
hold  the  key  down  for  long 
periods  until  the  output 
stages  are  resonated.  The 
output  tuning  is  fairly 
broad  and  noncritical: 
Simply  adjust  T103,  L106, 
L109,  and  L1 10  for  maxi- 
mum output.  For  my  rig, 
that  is  3,5  to  4  Watts  with  a 
13,5-volt  power  supply. 

At  this  point,  you  should 
be  able  to  start  making  con- 
tacts. As  mentioned  before, 
most  of  the  AM  activity  is 
between  29  and  29.1  MHz, 
and  if  you  don't  hear  any- 
one there,  don't  be  afraid  to 
call  CQ  for  awhile- 

If  you  hear  some  side- 
band stations  on  the  lower 
channels,  you  can  be  sure 
that  the  band  is  open,  so 
persevere.  The  AM  activity 
doesn't  crowd  up  its  band 
segment  the  way  the  SSB 
gang  does,  and  people  are 
out  there  listening.  Many  of 
the  stations  you  work  will 
be  using  CB  sets,  and  you 
will  be  amazed  at  how  well 
your  low  power  gets  out- 
Sideband  Reception 

There  are  plenty  of  AM 
contacts  to  be  had,  but 
without  a  doubt,  there  is 
more  activity  on  SSB—  how 
about  a  bfo  to  detect  them? 
It's  already  there  waiting  to 
be  turned  on.  During  trans- 
mit, the  output  frequency  is 
created  by  mixing  the  vco 
signal  with  the  output  of  a 
crystal  oscillator  on  10659 
MHz— the  receiver  first  i-f 
frequency.  If  that  oscillator 
is  turned  on  during  receive, 
it  provides  enough  bfo  in- 
jection to  demodulate  the 
SSB  signals  you  are  hearing. 
Technically,  it  is  a  bad  ap- 


Phofo  C  The  modified  trunk-mount  rig  with  remote  microphone/control  unit.  The 
controi-unit  interface  board  has  been  folded  back  to  show  the  position  of  the  bandswitch 
next  to  the  PLL  /C  Mounted  next  to  the  antenna  jack  is  the  ±4-kliz  fine-tuning  pot;  the 
switch  next  to  the  fuse  holder  is  for  the  bfo. 


proach  because  the  bfo  sig- 
nal is  injected  ahead  of 
most  of  the  i-f  gain  so  that  it 
gets  into  the  age  circuitry 
and  most  likely  desensitizes 
the  receiver.  Practically,  it 
works  just  fine,  especially 
considering  that  all  the 
modification  requires  is  the 
single  diode  and  switch 
shown  in  Fig.  7. 

Fine  Tuning 

Once  the  bfo  is  working, 
the  difficulty  with  sideband 
stations  is  that  few  of  them 
are  exactly  on  one  of  the  40 
channel  frequencies  and 
the  receiver  has  no  provi- 
sion for  fine  tuning.  There  is 
a  trimmer,  CT101,  that  can 
move  the  transmit  and  re- 
ceive   frequencies    around 

by  a  kHz  or  so;  it  was  put 
there  to  allow  adjusting  the 
CB  channels  to  their  as- 
signed slots  The  easiest 
way  to  add  fine  tuning  to 
the   rig   is   to   replace   this 


trimmer  with  a  panel- 
mounted  unit  of  the  5-to-35- 
pF  variety.  Once  this  is 
done  and  the  39-pF  fixed  ca- 
pacitor that  was  in  parallel 
with  CT101  is  removed,  the 
variable  range  is  between  8 
and  10  kHz 

A  much  neater  modifica- 
tion will  result  if  the  trim- 
mer is  replaced  with  a 
diode  designed  to  operate 
as  a  variable  capacitor.  I 
was  able  to  purchase  eight 
such  diodes  for  $130,  (Try 
Solid  State  Sales,  139 
Hampshire  Street,  Cam- 
bridge MA  02139.)  As  with 
all  surplus  components, 
there  was  some  variation 
in  performance  between 
parts,  but  I  was  able  to  find 
several  diodes  which  would 
give  a  7-kHz  shift  when 
used  in  the  circuit  shown  in 

Fig.  8. 

After   this    modification, 

you    will    find    that    it    is 


even  possible  to  contact 
sideband  stations  after  you 
zero  beat  them,  and  that 
often  the  SSB  operator 
won't  realize  you  are  on 
AM  unless  you  tell  him.  It's 
only  courteous  to  stay  out 
of  the  congested  end  of  the 
band,  however,  since  your 
other  sideband  could  cause 
some  unnecessary  QRM. 
The  technique  can  be  use- 
ful, though,  when  you  can't 
scare  up  an  AM  contact  and 
the  band  isn't  too  crowded. 

CW  Modifications 

Once  the  set  has  a  bfo 
and  fine-tuning  capability, 
why  not  CW?  There  is  a  lot 
of  activity  on  the  CW  end  of 
the  band,  and  a  low-power 
signal  is  at  a  lot  less  of  a 
disadvantage  when  using 
that  mode  Two  changes 
are  required:  The  PLL  must 
be  reprogrammed,  and 
some  means  of  keying  the 
carrier   must   be   installed 
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One  minor  disadvantage  of 

the  frequency  modification 
ts  that  28,1  MHz  is  far 
enough  from  29.1  MHz  so 
that  both  the  receiver  and 
transmitter  will  have  to  be 
repeaked  for  proper  opera- 
tion In  my  particular 
board,  the  vco  would  just 
make  the  transition,  but  it 
really  required  a  slight  ad- 
justment to  ensure  stable 
operation.  The  necessary 
retuning  is  easy  enough  un- 
til you  mount  the  board  in 
some  kind  of  enclosure  (it's 
a  nice  fit  in  a  7"  x  7"  x  T 
chassis,  by  the  way),  so  if 
you  plan  on  a  lot  of  CW 
operation,  you  might  in- 
clude access  holes  in  any 
box  you  use  to  allow  quick 
circuit  peaking. 

Modifying  the  PLL  cod* 
ing  to  get  the  set  operating 
on  the  CW  end  is  pretty  sim- 
ple. First,  the  switch  shown 
in  Fig.  4  should  be  in  the 
Low  Band  position  so  that 
channel  1  is  on  28-565  MHz. 
Then,  simply  tie  pin  8  to 
ground  instead  of  5  volts, 
and  connect  pin  9  to  5  volts 
instead  of  ground,  This 
operation  moves  all  the 
channel  frequencies  lower 
by  640  kHz,  so  channel  8  is 
now  on  28  015  MHz.  The 
lower  seven  channels  can 
be  used  for  monitoring  the 
illegal  operation  below  the 
band  when  you  get  the 
urge. 


After  making  these  cod- 
ing changes,  go  back  and 
check  for  proper  PLL  opera- 
tion by  monitoring  the  error 
voltage  at  the  junction  of 
R113,R114,andR115  Once 
again,  T101  should  be  ad- 
justed until  the  error  volt- 
age on  channel  20  is  about 
1 .5  to  2  volts,  Then  peak  up 
the  receiver  front  end  and 
you  should  start  hearing 
some  signals. 

Modifying  the  transmit- 
ter for  CW  is  also  pretty 
simple:  The  changes  are 
shown  in  Fig.  9.  The  B  + 
feeding  the  driver  and  final 
is  connected  directly  to  the 
12-volt  line,  thus  disabling 
the  modulator,  and  the  car- 
rier is  keyed  at  the  emitter 
of  the  transmit  mixer,  Q110. 
The  15-uF  capacitor  across 
the  keying  lead  is  a  simple 
but  effective  means  of 
shaping  the  waveform  to 
prevent  key  clicks.  One  dis- 
advantage of  this  modifica- 
tion is  that  the  receiver  is 
always  zero  beat  with  the 
transmitter.  Since  the  other 
operator  has  a  tendency  to 
zero  beat  with  you,  he 
keeps  disappearing  from 
your  audio,  and  unless  you 
are  aware  of  what  is  hap- 
pening, you  may  lose  the 
contact  or  maybe  start 
leap-frogging  the  other  sta- 
tion down  the  band. 

Offsetting   the  transmit- 
ter   during    CW    operation 


isn't  too  difficult,  however, 
and  the  circuit  shown  in  Fig. 
10  will  move  the  CW  trans- 
mit frequency  about  a  kHz 
below  the  receive  frequen- 
cy. The  switch  could  be 
made  part  of  a  Phone-CW 
mode  switch  or  it  could  be 
left  as  a  separate  control. 
The  amount  of  offset  is 
fixed  by  the  size  of  the 
capacitor  added  to  the  os- 
cillator circuit,  and  this  size 
may  need  to  be  varied  de- 
pending on  the  desired  shift 
and  particular  crystal  char- 
acteristics. 

Afterthoughts 

Most  of  the  existing  CB- 
to-ten  modifications  re- 
quire the  purchase  of  a 
crystal,  and  while  that  is  a 
perfectly  valid  approach,  it 
means  you  have  to  wait  for 
the  crystal  to  be  made  and 
accept  the  band  segment 
that  that  crystal  gives  you.  I 
feel  that  the  added  flexi- 
bility and  lower  cost  of  the 
PLL  modification  outlined 
here  is  well  worth  consider- 
ing as  an  alternative.  Not 
only  does  it  get  you  on  the 
air  quicker,  but  also  you 
have  the  freedom  of  easily 
putting  the  40  channels 
anywhere  you  want  at  a 
moment's  notice. 

That  freedom  opens  the 
door  to  a  lot  of  weekend  ex- 
perimenting, only  some  of 
which  I've  tried.  How  about 
an  OSCAR  monitor  for 
higher  in  the  band?  Or  ten- 
meter  FM?  The  variable  tun- 
ing modification  shown  in 
Fig.  8  could  be  applied  to 
the  10  695-MHz  oscillator, 
and  with  an  audio  control- 
ling signal  instead  of  the 
potentiometer,  the  trans- 
mitter would  be  on  FM.  If 
the  455  crystal  filter  were 
removed,  the  receiver 
would  probably  slope-de- 
tect pretty  well.  It  should 
be  possible  also  to  gang- 
tune  the  rf  stages,  maybe 
with  the  capacitor  diodes, 
for  example.  The  tuning 
could  be  via  a  front-panel 
potentiometer  or  maybe 
even  ganged  with  a  band- 
switch  that  changes  the  PLL 
coding.  Such  a  setup  would 


make  changing  from  the 
AM  to  CW  end  of  the  band 
easier.  For  CW  operation,  a 
sidetone  oscillator  could  be 
included.  The  40-channeI 
switch  could  be  replaced 
with  thumb-wheels  or  other 
switches  so  that  no  chan- 
nels would  be  missing  (as  in 
the  CB  sequencing)  or  to 
provide  more  channels 
without  bandswitching. 
How  about  programming 
the  PLL  from  a  digital 
counter  running  at  some 
slow  rate?  Then  the  band,  or 
some  segment,  could  be 
scanned  automatically  for 
activity  just  like  a  VHF 
scanner.  With  a  little  effort, 
the  channel  spacing  could 
be  changed  to  5  kHz  [divide 
the  10.24  input  to  the  PLL 
by  two  with  a  flip-flop  and 
double  the  values  of  C1 13, 
C1 14,  and  C1 15).  Belong  to 
a  radio  club?  You  couldn't 
think  of  a  better  or  cheaper 
club  project.  How  about  a 
club  net  or  monitoring  fre- 
quency on  ten? 

Have  fun,  and  see  you  on 
ten. 
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Old  Receivers  Never  Die 

—  but  occasionally  they  do  get  sick 


Having  an  extra  receiver 
around  the  shack  can 
be  a  definite  advantage,  es- 
pecially for  checking  har- 
monics, SSB  suppression,  or 
just  plain  listening  to  SWL 
BC  or  copying  press,  I  had  a 
need  for  just  such  a  receiv- 
er, and  the  opportunity  pre- 
sented itself  in  the  form  of  a 
Drake  2-B  As  many  of  you 
may  recall,  the  2-B  was  con- 
sidered one  of  the  finer 
triple-conversion  receivers 
in  its  day  It  has  excellent 
signal-to-noise  ratio,  good 
stability,  and  one  of  the 
best  avc  and  muting  sys- 
tems t've  ever  encountered, 
The  former  owner  of  this 
receiver  had  contacted  the 
factory,  but  considering  the 
age  of  the  receiver,  the 
price  for  repairs  was  con- 
sidered too  high.  It  was  then 
taken  to  a  couple  of  ham 
friends  to  see  if  they  could 
repair  it.  No  luck,  and  I  was 
fortunate  to  get  it  at  a  very 
reasonable  price. 


Here  in  a  nutshell  was  the 
problem.  The  receiver 
would  not  mute  properly 
when  the  front-panel  switch 
was  placed  in  the  standby 
position.  In  addition,  I  no- 
ticed that  the  rf  gain  con- 
trol and  avc  functions  did 
not  operate  smoothly.  A 
look  at  the  schematic  very 
quickly  made  it  clear  that 
normal  voltages  could  not 
be  measured  accurately 
with  a  VTVM  due  to  the 
fact  that  these  circuits  are 
designed  around  extremely 
high  impedance  compo- 
nents. For  those  of  you  who 
may  not  have  access  to  a 
schematic  of  the  2-B,  Fig,  1 
shows  the  muting  and  avc 
portions  and  should  suffice 
when  correcting  the  above 
mentioned  problems. 

The  culprit  in  my  receiv- 
er was  R48,  a  rear-panel  re- 
cessed control  marked 
RCVR  SENS.  Measuring  this 
pot  with  a  VTVM  on  the 
high  Ohms  scale  indicated 
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the  required  2  megs.  How- 
ever, the  voltages  did  not 
measure  up  to  the  stated 
values.  (The  voltage  levels 
were  nowhere  near  the  re- 
quired values,  and  this 
takes  into  consideration  the 
loading  effects  of  the 
VTVM,  which  has  11  meg- 
ohms input  impedance.) 
Physically  look  at  R48  and 
note  that  only  the  rotor  and 
one  side  of  the  pot  are  used. 
I  changed  the  left-hand  tab 
connection  of  the  pot  over 
to  the  right-hand  tab  Lo 
and  behold,  the  correct 
muting  voltage  was  present 
and  the  rf  gain  control  and 
avc  functioned  properly. 

The  moral  of  this  repair 
is:  Never  depend  upon 
readings  when  involved 
with  high-impedance  cir- 
cuits. Substitution  of 
known  good  components  is 
your  best  bet.  All  I  did  in 
this  case  was  utilize  the 
unused  portion  of  R48!  The 
correct  way,  of  course,  is  to 
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Fig.  7,  Partial  schematic  of  the  Drake  2-B  — avc  and  muting  circuits. 


replace  the  pot.  My  junk 
box  was  bare,  however; 
hence  the  quickie  repair. 

After  the  modification 
has  been  made,  it  wilt  be 
necessary  to  readjust  R48. 
Proceed  as  follows  to  ob- 
tain maximum  receiver  per- 
formance: Set  the  front- 
panel  avc  switch  to  the 
Slow  position.  Connect  a 
VTVM  (5-to-10-volt  dc 
range)  to  the  avc  terminal 
on  the  rear  apron.  The 
positive  prod  of  the  VTVM 
should  be  grounded.  The  rf 
gain  control  should  be  on 
full,  and  no  antenna  should 
be  connected  to  the  re- 
ceiver. Adjust  R48  for  1,5 
volts. 

Now,  using  R24,  which  is 
accessible  from  the  front 
panel  (above  the  phone 
jack),  adjust  for  51  reading 
on  the  S-meter.  Remove  the 
VTVM  from  the  avc  termi- 
nal, and,  if  the  S-meter  does 
not  read  SI,  use  R48  to 
bring  it  back  to  S1,  The  re- 
moval of  the  VTVM  is  man- 
datory due  to  the  loading 
effects  of  the  meter. 

Do  not  be  tempted  to 
decrease  the  avc  voltage 
below  —  1+5  volts.  The  re- 
ceiver may  sound  hotter, 
but  in  reality  it  can  become 
prone  to  overloading  on 
very  strong  signals.  I  was 
fortunate  in  having  a 
50-kHz  signal  generator,  so 
I  aligned  the  rf,  i-f,  and  bfo 
circuits.  The  additional  ef- 
fort really  paid  off.  The  2-B 
now  performs  and  com- 
pares very  favorably  with 
many  receivers  on  the  mar- 
ket today.  ■ 
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Marion  D,  Kitchens  K4COK 
7100  Mercury  Avenue 
Haymarket  VA  22069 


The  Battery  Minder 

a  real  turn-on  for  chargers 


A  car  battery  with  an  ac 
charger  is  an  easy  way 
to  power  those  all-solid- 
state  rigs.  Such  an  arrange- 
ment is  not  expensive  and 


can  deliver  the  often- 
required  high  peak  cur- 
rents. It  also  makes  a  nice 
emergency  supply  when  the 
ac  fails,   as   it  often  does 


here  during  the  winter. 

One  question  that  keeps 
coming  up  is  when  to 
charge  the  battery  It  is  a 
nuisance  to  have  to  check 


The  Battery  Minder. 


the  battery  voltage  and 
connect  and  disconnect  the 
charger  accordingly  Thr 
circuit  presented  here  was 
designed  to  make  life  with 
such  a  supply  just  a  little  bit 
easier.  It  is  a  simple, 
reliable  circuit  that  is  easy 
and  quick  to  build.  There 
are  no  difficult  or  tricky 
"gimmicks/"  All  parts  are 
readily  available;  substitu- 
tions can  be  made  with 
good  results. 

The  circuit  is  based  on 
the  LM339  voltage  com- 
parator. (See  Fig.  1  )  A  6-volt 
zener  and  a  4  7k  resistor 
form  a  reference  voltage 
for  the  339s  minus  input 
The  339's  plus  input  is  con- 
nected to  the  tap  of  a  10k 
pot  that  is  connected 
across  the  battery  This  pot 
is  set  so  that  the  plus  input 
is  near  6  volts. 

Now,  as  the  battery 
voltage  falls,  the  plus  input 
will  fall  below  the  reference 
b  volts  at  the  minus  input 
and  the  339  output  will  go 
low  and  turn  the  transistor 
and    relay    on     Note    that 
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RIGHT  FROM  THE  START, 

YOU  CAN  TELL  WHY 
IS  THE  #1  BARGAIN! 


73  Magazine  doesn*t  hide  what's  in- 
side with  a  fancy  cover.  The  table  of 
contents  is  the  cover.  Right  from  the 
start,  you  know  that  inside  73  are 
the  quality  and  quantity  of  articles 
you've  been  looking  for  in  an  ama- 
teur radio  magazine, 

73  Magazine  has  articles  on  every- 
thing ,  from  the  new  ham  bands  to 
moonbouncing  to  mountaintop- 
ping.  Plus,  73  has  the  most  thought- 
provoking  editorials  of  any  amateur 
radio  magazine — you  may  not  agree 
with  them,  but  you'll  never  be 
bored.  And,  73  has  (because  of  its 
active  ham  readership)  the  best 
mail-order  advertising — to  give  you 
more  places  to  shop  for  lower 
prices. 
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when  the  339  output  is  low, 
the  plus  input  is  pulled  even 
lower  through  the  100k 
feedback  pot  It  now  will  re- 
quire a  higher  voltage 
across  the  10k  pot  (and  bat- 
tery) to  make  the  relay  go 
off.  The  amount  of  this  hys- 
teresis is  set  by  the  100k 
pot.  It  should  be  set  to  turn 
the  charger  on  and  off  at 
the  voltage  the  builder 
desires. 

A  bit  of  experimenting 
may  be  required  to  get  the 
on  and  off  voltages  best  for 
your  battery.  The  settings 
will  depend  on  the  condi- 
tion of  the  battery  and  the 
output  voltage  of  the  charg- 
er. The  low-voltage  turn-on 
point  is  set  with  the  10k  pot 
while  the  100k  pot  is  at  its 
maximum  resistance.  Then 
the  high-voltage  turn-off 
point  is  set  by  adjusting  the 
100k  pot  I  set  my  Battery 
Minder  to  turn  on  at  11.5 
volts  and  to  turn  off  at  13.3 
volts.  The  relay  controls  the 


110  ac  to  the  charger.  An 
LED  indicates  when  the  bat- 
tery is  being  charged 

The  parts  used  in  my  Bat- 
tery Minder  were  those  on 
hand  Just  about  any  volt- 
age comparator  will  work  if 
it  will  operate  from  a  single- 
ended  power  supply  The 
zener  diode  can  be  any 
voltage  from  about  4  to  8 
volts,  with  an  appropriate 
adjustment  of  the  10k  pot. 
The  10k  and  100k  pots  can 
be  just  about  any  value  that 
does  not  load  the  circuit.  As 
a  starting  place,  the  feed- 
back pot  should  be  about 
10  times  the  value  of  the 
voltage  divider  pot.  The 
relay  can  be  just  about  any 
one  that  will  handle  110  ac, 
but  note  that  it  must  be 
able  to  operate  at  the  low- 
est voltage  to  which  the 
battery  is  allowed  to  dis- 
charge. It  could  be  an  SPST 
relay,  The  transistor  is  any 
general-purpose  PNP  type 
that  will  handle  the  relay 
and  LED  current  The  total 
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Fig.  1  Schematic  diagram. 


current  through  mine  was 
about  45  mA. 

Construction  of  the 
Minder  is  very  simple  using 
perfboard  The  photo 
shows  the  parts  placement 
that  I  used.  Wiring  was 
simply  point-to-point  using 
component  leads.  It  is 
recommended  that  the  re- 
lay be  one  of  the  enclosed 
types;  they  go  much  longer 


without  the  points  fouling. 
My  unit  was  mounted  in  a 
plastic  box,  with  a  110-volt 
receptacle  into  which  to 
plug  the  charger. 

The  Battery  Minder 
keeps  the  "power  supply" 
charged  at  all  times,  re- 
duces the  nuisance  factor, 
and  ensures  that  the 
2-meter  rig  has  emergency 
power  when  the  ac  fails. ■ 


OUTPERFORMS 

ALL  commercially 

available  tribanders 

AND  many  monoband 

systems,  too! 


KT-34  UPGRADE  KITS  AVAILABLE 

WRITE  FOR  COMPLETE  DETAILS  OR 
SEE  YOUR  LOCAL  KLM  DEALER 


KLM's  KT-34X 

20, 15.&10M-  FOR  THE  MATURE  HAM  ONLY 


KLM     17025   LAUREL  RD..    MORGAN    HILL,  CA  95037,    (408)  779-7363    .*« 
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PRICES  SUBJECT  TO  CHANGE  AND  AVAILABILITY 
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Communications  Center 

1840  "O"  STREET    LINCOLN,  NEBRASKA  68508 

In  Nebraska  Call  402/476-7331 


master  charge 


iohn  Frank  WB3ICL 
854  Oakdate  Circle 
Miilenvilie  MD  2 11  OB 


Working  in  Wood 

a  tilt-over  home-brew  for  $2  a  foot 


Having  the  good  for* 
tune  to  be  the  recip- 
ient of  a  quad-antenna  gift, 
my    thoughts    naturally 

turned  to  how  best  to  sup- 
port it.  My  requirements 
were:  {1 )  accessibility  of  the 
antenna  for  installation, 
tuning,  repairs,  etc  ;  (2)  an 
antenna  at  least  one- 
quarter  wavelength  and 
preferably  a  half-wave- 
length above  ground  at  20 
meters;  and  (3)  expenses  for 
this  which  would  be  easy  on 
the  wallet. 

Commercially-available 
towers  met  the  first  two  re- 
quirements but  not  the  last, 
A  search  of  available  litera- 
ture showed  several  de- 
signs, but  none  that  ap- 
peared as  an  economical  or 
practical  possibility.  I 
therefore  decided  to  design 
my  own,  and  the  result  is 
shown  in  Fig,  1, 

Construction 

The  base  of  the  tower  is  a 
rough-cut  6  x  6,  24  feet  long. 


with  its  bottom  5  to  6  feet 
anchored  in  a  block  of  con- 
crete approximately  1Va' 
square.  The  base  of  the  6x6 
is  mounted  on  a  1  "-thick 
concrete  block  to  help  keep 
moisture  out  of  the  beam. 

The  tilt-over  part  of  the 
tower  is  made  up  of  2  x  4s 
having  a  total  length  of 
thirty-eight  feet,  as  shown 
in  Fig.  2.  A  steel  pipe  was 
added  at  the  top,  along  with 
a  rotator,  to  put  the  boom 
of  the  quad  up  at  about 
forty-three  feet.  Also,  note 
in  Fig.  1  that  there  are  stay 
wires  that  run  the  entire 
length  of  the  tilt-over  por- 
tion to  form  a  truss.  The 
eyebolts  in  the  center 
should  be  as  long  as  possi- 
ble for  this  truss.  Don't  omit 
the  truss,  as  the  tower  will 
not  handle  the  tilt-over  load 
without  it 


_  M- 


Fig.  7,  The  completed  ail-wood,  tilt-over  tower 


The  tower  is  bolted  and 
glued  together,  with  the  ex- 
ception of  the  2x4  cross 
supports  which  are  screwed 
and  glued  to  the  2  x  4 
frame.  The  2  x  4s  are  spliced 
together  with  about  a  three- 
foot  brace  piece  at  the 
splice.  Along  with  the  glue, 
five  1/4-inch  round-head 
bolts  with  washers  and  two 
nuts  are  used  on  each  side 
of  the  butt  joint. 

The  pipe  mast  is  an- 
chored to  both  2  x  4s  by  us- 
ing Unbolts  around  the  pipe 
and  through  the  2  x  4s.  Al- 
ternate these  to  each  side 
for  a  total  of  about  8 
U-bolts.  The  tilt-over  sec- 
tion is  pivoted  on  a  W*  car- 
riage bolt  with  washers  and 
two  nuts.  Another  similar 
bolt  was  used  at  the  bottom 
to  pin  the  tower  in  place. 

It  goes  without  saying 
that  the  best  grade  of  wood 
you  can  get  should  be  used, 
within  cost  constraints,  of 
course,  Douglas  fir  was 
used  as  it  was  within  my 
budget,  available,  and  rea 
sonably  strong.  Oak  would 
be  better,  but  probably  out 
of  sight  costwise 

In  the  interest  of  aesthet- 
ics and  neighborhood  good- 
will, I  stained  my  tower 
with  some  dark  oak  stain 
which  I  had  available  It 
was  then  covered  with 
three  coats  of  polyurethane 
spar  varnish  for  weather 
protection.  (The  lower  part 


of  the  6x6  also  was  treated 
with  a  wood  preservative 
before  varnishing  and  re- 
ceived an  extra  three  coats 
of  the  polyurethane  var- 
nish.) 

Installation 

Putting  up  the  6x6  was  a 
simple    matter  — with    the 

aid  of  three  friends.  It 
was  dropped  into  the  hole, 
centered,  and  guyed  in  a 
vertical  position.  I  used 
approximately  1 ,000 
pounds  of  concrete  and 
allowed  it  to  cure  over 
about  a  week's  time;  then 
the  tilt-over  section  was 
erected  using  muscle  power 
(again,  friends  or  a  crane 
are  necessary). 

The  method  used  was  to 
place  the  base  of  the  tilt- 
over  section  at  ground 
level  of  the  6x6,  where  one 
person  held  it.  A  line  was 
placed  over  the  top  of  the 
6x6  from  a  point  above 
the  pivot  point  of  the  tilt- 
over  section  and  run  out  to 
another  person,  who 
pulled.  Two  others  then 
were  able  to  walk  the  tilt- 
over  section  up  into  posi- 
tion. The  cross  supports 
and  the  person  at  the  bot- 
tom kept  it  from  going  past 
the  vertical.  It  then  was 
raised  about  a  foot,  and  a 
ladder  was  used  to  climb  to 
the  pivot  point  and  insert 
the  pivot  carriage  bolt. 

With  the  addition  of  a  ro- 
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tator  and  the  antenna,  it  is 
not  easy  to  tilt  the  tower 
back  to  vertical  To  help,  I 
strapped  a  large  cement 
block  to  the  base  of  the  tilt- 
over  section  as  a  counter- 
weight. This  helped  ease 
the  effort  immeasurably- 
Future  plans  call  for  a 
small  boat  winch  to  be 
added  at  the  bottom  of  the 
6x6  for  even  easier  raising 
and  lowering.  Another  rec- 
ommended addition  is 
some  form  of  guying  as 
near  to  the  top  as  possible, 
for  protection  in  high 
winds.  Using  nylon  lines  to 
my  house  and  two  conve- 
nient trees,  my  tower  has  re- 
mained firm  through  some 
recent  gusty  winds  of  up  to 
60  knots. 

My  total  investment  for 
the  tower  was  less  than 
$100  (using  some  items  on 
hand),  which  is  a  lot  less 
than  the  5400  plus  for  a 
comparable  commercial 
unit  ft  works,  looks  good, 
and  best  of  all,  I  can  say  I 
made  it  myself.  ■ 
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New  Improved  Adhesive 
Mount  for  the  2  Meter 
Avanti  Mobile  Antenna. 

Mounts  on  glass  — 
no  holes! 


=^ 


Receives  and  transmits 
through  glass, 

Superior  performance 
equivalent  to  5/8  wave* 

Superior  radiation  full 
Omni- Directional. 


ANGLE 
AOJUSTMEMT 


CAPACITY 

COUPLING 

BOX 


It's  easy  to  install  —  No  holes  to  drill,  no 
magnet  to  scratch  the  paint,  no  damps. 
Uses  an  especially  developed  silicone 
adhesive  that  secures  antenna  to  window. 
The  capacity  coupling  box  is  simply  attached 
with  a  special  adhesive  tape  to  inside  of 
window,  Worried  about  crimping  or 
corroding  coaxial  cables?  It's  all  inside  and 
out  of  sight. 
Models  also  available 
for  220  MHz  and  460  MHz. 

See  Avarttt's  other  new  mobile  and 

b&$e  antennas.    Wrrfe  for  new  catatog  Today 

Send  50C  for  handling  and  postage 


( 


wranYv  antennas 


**io 


Fig,  2.  Construction  details. 


Avanti  Research  and  Development,  Inc. 

340  Stewart  Ave.,  Addison,  IL  60101  (312)  628-9360 

In  Canada:  Lenbrook  Ind,,  Scarborough,  Ontario  MIH  IH5 


RAPID  MOBILE  CHARGER 

The  DEB-TED  Rapid  Mobile  Charger  is  a 

constant  voltage  charger  that  will  charge 

your  batteries  off  a  12  Volt  source  in  4-6 

hours.  You  may  use  the  charger  at  all 

times,  this  includes  transmit  and  receive 
(j periods.  It  is  equipped  with  a  cigarette 
Jr lighter  plug  on  the  input  side  and  the 
p  appropriate  cnargtng  plug  on  tne  output 

ft  side.  Models  available  now  for  the  Kenwood  TR2400,  Yaesu  2G7FL  Tempo 
QS1.  S2.  S5  and  tne  Wilson  Mark  II  and  IV.  Other  models  available  also 
([  please  call  or  write  for  info , .  S34  95 

(C  COMING  SOON  THE  NEW  AC  VERSION 

([  VEHICLE  INTRUSION  ALARM 

{£  An  easy  to  assemble  and  instal I  kit  mat  offers  options  not  normally  found 
^  in  other  alarm  systems.  Hidden  switch  mounts  under  the  dasn.  Kit  has 
^  provisions  for  sensors  and  remote  control  switch.  Programmable  time 
>  delays  for  exit,  entry  and  alarm  periods,  Basic  hook-up  utilizes  dome  light 
£  circuit  activating  when  doors  are  opened.  The  alarm  will  drive  a  siren  or 
pulse  horn  at  a  1HZ  rate.  Not  prone  to  false  alarm  do  to  reliable  CMOS 
circuitry.  No  external  switch  required!  Complete  kit  with  easy  to  follow 

instructions  and  diagrams . , S12  95 

Wired  and  Tested S19.95 


"SEE  THE  WORKS- 
CLOCK 

OUR    EASIEST    CLOCK    TO 
ASSEMBLE! 

6  Digits  12  or  24  Hour  Format 
Clock  rests  between  two 
pieces  of  clear  plesiglas  A 
GREAT  CONVERSATION  PIECE! 
Kit  is  complete  including  top 

quality  PC  board,  all  componets.  pre-cut  and  drilled 

plexigias  and  all  hardware  ....... ...  .S29 95 

Wired  and  Tested ,.. S39.95 


/ 

CO 


& 


i 


M0DE4.  5314  CLOCK  KIT  12  or  24  hour  formate  large 
"5  Digits.  Kit  is  complete  with  all  parts,  pc  board  and 
custom  designed  cabinet.  (Specify  Whit  or  Black) 

S29.95 


debco   electronics 
qfj      p.o.  box  9169 
Cincinnati  ohio  45209 


**330 


Gh& 


Phone:  (513)  731-7220 


Add  5%  Shipping  for  LIS, 
&  Canada 

All  foreign  orders  add  10% 
COD  orders  add  S1.25 
Master  Charge  and  Visa 


Orders  under  S20.00  add 

S1.00  handling 

Ohio  residents  add  4W0  Tax 


Welcome 


CALL  OR  WRITE  FOR  CATALOG 


*X  Reader  Sonne*— see  page  J  95 
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The  Two-Hour  Audio  Amp 

quick  to  construct,  easy  to  use 


Arvid  a  Evans  K7HKL 
6400  Trajan  Drive 
Orange  vale  CA  95662 


Do  you  ever  have  need 
for  an  audio  output 
stage  which  can  be  assem- 
bled from  your  junk  box, 
yet  will  provide  several 
Watts  of  clean  audio?  This 
is  not  a  weekend  project  — 
it  should  not  take  over  two 
hours  to  assemble,  test,  and 
appreciate  this  unitl 

The  heart  of  the  design  is 
an  op  amp  (preferably  a 
dual  type)  and  a  comple- 
mentary pair  of  transistors 
(2  A,   30  V)  which  do  not 


> 


I0K 


need  to  be  matched.  If  you 
have  a  selection  of  power 
transistors  available,  the 
two  which  exhibit  the  high- 
est current  gain  will  make 
life  easier  for  the  op  amp, 
but  anything  with  a  gain  of 
40  or  more  is  adequate. 

Fig.  1  shows  the  basic  de- 
sign, The  op  amp  is  used  as 
a  unity  gain  driver  for  the 
complementary  pair.  This 
transistor  pair  is  included 
inside  the  feedback  loop  of 
the  op  amp  to  minimize  the 
crossover  distortion  intro- 
duced by  the  deadband 
condition  which  exists  at  0 
±  07  volts,  In  fact,  it  com- 
pensates so  well  that  you 
will  find  no  visible  cross- 
over anomaly  with  your 
scope  on  the  output!  If  you 


*AT0I5V 
4 


hjPN 


i$ 


4H  SPEAKER 


PNP 


-8  TO  ISV 


have  looked  closely,  you 
already  have  noted  that  this 
circuit  is  dc-coupled  in  and 
out.  There  are  no  capac- 
itors to  affect  the  fre- 
quency responsel 

The  design  in  Fig,  2  shows 
how  gain  may  be  intro- 
duced in  the  single  op  amp 
version.  The  conventional 
dual-supply  layout  is  shown 


Q) 


in  (a],  and  (b)  demonstrates 
a  method  of  operation 
utilizing  a  single  supply. 
The  penalty  paid  for  use  of 
this  single  power  source  is 
that  coupling  capacitors 
must  be  used  here  for  dc 
isolation.  This  increases  the 
component  count  and 
allows  the  chance  of  fre- 
qency   roll-off   unless  ade- 
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Fig.  1. 


Fig*  2. 
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This  NEW  MFJ  Versa  Tuner  II . . . 

has  SWR  and  dual  range  wattmeter,  antenna  switch,  efficient  airwound 
inductor,  built  in  balun.  Up  to  300  watts  RF  output.  Matches  everything 
from  1.8  thru  30  MHz:  dipoles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balanced  lines,  coax  lines. 

MFJ  LOWER  PRICES! 


NEW,  IMPROVED  MFJ-941B  HAS  .  .  . 

*  More  inductance  for  wider  matching  range 

*  More  flexible  antenna  switch 

*  More  sensitive  meter  for  SWR  measure 
ments  down  to  5  watts  output 


NEW  LOWER  PRICE 


95 


Transmitter  matching 

capacitor.    208    pf. 
1000  volt  spacing. 


Sets  power  range, 

300  and  30  watts. 
Pull  for  SWR. 


Meter  reads  SWR 

and   RF  watts  in 
2  ranges. 


Efficient  airwound  indue* 

tor  gives  more  watts  out 

and  less  losses. 


Antenna  matching 

capacitor.  208  pf. 
1000  volt  spacing. 


Only  MFJ  gives  you  this  MFJ  941 B  Versa 
Tuner  II  with  all  these  features  at  this  price: 

A  SWR  and  dual  range  wattmeter  (300  and 
30  watts  lull  scale)  lets  you  measure  RF 
power  output  for  simplified  tuning. 

Art  antenna  switch  lets  you  select  2  coax 
lines  direct  or  thru  tuner,  random  wire/balanced 
line,  and  tuner  bypass  for  dummy  load. 

A  new  efficient  airwound  Inductor  (12  po- 
sitions) gives  you  less  losses  than  a  tapped 
toroid  for  more  watts  out. 

A  1:4  balun  tor  balanced  lines.  1000  volt 
capacitor  spacing,  Mounting  brackets  for  mo- 
bile installations  (not  shown}. 

With  the  NEW  MFj  Vena  Tuner  II  you  can 
run  your  full  transceiver  power  output  -  up  to 
300  watts  RF  power  output  —  and  match  your 


ANTENNA  SWITCH  lets  you  select  2 
coax  lines  direct  or  thru  tuner,  wire/ba- 
lanced line,  dummy  load. 


transmitter  to  any  feedline  from  160  thru  10 
Meters  whether  you  have  coax  cable,  balanced 
line,  or  random  wire. 

You  can  tune  out  the  SWR  on  your  dipole, 
inverted  vee,  random  wire,  vertical,  mobile 
whip,  beamP  quad,  or  whatever  you  have. 

You  can  even  operate  all  bands  with  just 


one  existing  antenna.  No  need  to  put  up  sepa- 
rate antennas  for  each  band. 

Increase  the  usable  bandwidth  of  your  mo- 
bile whip  by  tuning  out  the  SWR  from  Inside 
your  car.  Works  great  with  all  solid  state  rigs 
(like  the  Atlas)  and  with  all  tube  type  rigs. 

It  travels  well,  too.  Its  ultra  compact  size 
8x2x6  inches  fits  easily  in  a  small  corner  of 
your  suitcase. 

This  beautiful  little  tuner  is  housed  in  a 
deluxe  eggshell  white  Ten  Tec  enclosure  with 
walnut  grain  sides. 

SO-239  coax  connectors  are  provided  for 
transmitter  input  and  coax  fed  antennas, 
Quality  five  way  binding  posts  are  used  for 
the  balanced  line  inputs  (2),  random  wire  input 
(1)r  and  ground  (1). 


NEW  300  WATT  MFJ  VERSA  TUNER  ll'S:  SELECT  FEATURES  YOU  NEED 


NEW  MFJ-945  HAS  SWR  AND  DUAL  RANGE 
WATTMETER.         NEW  LOWER  PRICE 

95 


*69 
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Sime  »  MFJ-941B  but  Mil  6  {Million  inttnni  twllch. 


NEW   MFJ-944    HAS   6   POSITION   ANTENNA 
SWITCH  ON  FRONT  PANEL. 

[NEW  LOWER  PRICE 


*69 


95 


3 


Same  ii  MFJ-941B  but  leii  SWH/Waltmtier 


NEW  MFJ-943  MATCHES  ALMOST  ANYTHING 

FROM  1.8  THRU  30  MHz. 

NEW  LOWER  PRICK 


$5995^ 


Same  11  MFJ-941B,  tell 

SWR/Watlmeler,  antenna  i witch,  mounting  bratktl.  7x2x6  Jn. 


ULTRA  COMPACT  200  WATT  VERSA  TUNERS  FOR  ALL  YOUR  NEEDS. 


MFJ  901  VERSA  TUNER  MATCHES  ANYTHING, 
10  THRU  30  MHz.  NEW  LOWER  PRICE 

i 

1 


*4995^ 


II       MIIIMiMitfcT 
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Efficient  12  petition  air  Inductor 
for  more  wiflt  out.  Matche*  rJipolei,  vest,  random  wires, 
vertical!,  mobil*  whlai,  burnt,  balanced  II net,  coax-  200 
wait!  RF,  1:4  balun,  5x2xB  in. 


MFJ-900    ECONO    TUNER    MATCHES    COAX 
LINES/RANDOM  WIRES.  NEW  LOWER  PRICE 

*3995 


*-^i  t 


Same  ai  MFJ  901  but  lest  baton  tor  balanced  line*.  Tunes 
coax  lines  and  random  lines. 


MFJ-16010  RANDOM  WIRE  TUNER  FOR  LONG 
WIRES.  NEW  LOWER  PRICE 

$2995       !#"<• 


Vt'i  J*r,.-.  Hg>££ 


m 


>* 


* 


l.fl  thru  30  MHz.  Up  to  200 
watts  RF  output  Matches  h-lgh  and  Icrw  Impedances.  12  posi- 
tion Inductor,  s 0-2 3 9  connectors.  2x3x4  Inches.  Matches  25 
to  ZOO  ohms  at  l.fl  MHi.  Does  not  tune  coax  lines. 


f  47      Order  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $3.00  shipping/handling. 

For  technical  Information,  order/repair  status,  in  Mississippi,  outside  continental  USA,  call  60 1-323-5863 


muter  charge 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFJ   ENTERPRISES;    INC.  Mississippi  state,  Mississippi  39762 


w 


Fig.  3, 


quate  capacitance  is 
employed. 

Fig,  3  shows  the  method 
to  which  I  have  graduated. 
Since  dual  amps  (1458  type) 
are  becoming  inexpensive 
and  readily  available,  I  use 
the  first  stage  as  a  program- 
mable gain  unit  and  the  sec- 
ond stage  as  the  voltage  fol- 
lower/driver  for  the 
complementary  pair, 

Here  at  my  location,  you 
will  find  this  circuit  in  sev- 
eral units  including  a  signal 
tracer,  two  experimental  re- 


ceivers, and  a  heterodyne 
frequency  meter. 

If  this  has  inspired  your 
interest  in  this  type  of  audio 
output  stage  (you  will  like 
the  wide  frequency  re- 
sponse and  unconditional 
stability),  but  you  feel  the 
need  to  upgrade  to  a  larger 
unit,  like  50  Watts,  then  you 
might  contact  Intersil,  Inc. 
[10710  N.  Tantau  Ave,, 
Cupertino  CA  95014),  for  in- 
formation on  their  ICL8063 
power  transistor  driver- 
amplifier.  ■ 


Handful 
of 

POWER 


Grve  ^oti-r  low-power  2itie!er  no,  reel  piunr.h  h> 
delivering  a  pntem  25-wbH  signal  with  nnlv  [wo 
watls  of  (trtve  lalso  available  Set  up  lor  ?0D  milN- 
watis  drive}  Compact  amf  cgfiueflienl  so  mourn, 
VuCom's  Model  2C025  is  ideal  for  tar,  ti&ai  or 
anywhere  you  "ve  gol  a  1 2  VOC  source  At  enly 
$8495  [&99  9S  br  200  mW  drive)  it's  ftF« 
purtecs  companion  rar  ya«r  Drake,  Encomm,  Henry, 
I  tarn,  ■Kenweod  Motorola,  Standard,  Wilson 
Yaesu  Bi  otter  2- meter  f-M  portable  I 


•.2  or  2  witt  nominal  dnve  l&ppci+v! 
ft  2  w?tl  ircidel  delivers  16- 2D  waits  with  only 
one  win  ol  drive 

•  10  WHi  ha  ml  width  for  CAP  ot  MARS 

•  Harmonic  end  spurious  down  mnrE  itian  70  rtH 

•  200  mWdiiye  modeFoermiss  operatrnglcom 

I C ■  2A  or  Yaesu  FT-  207R  on  their  ban?  if*  saving 
Ipw-pnwcr  mode 

•  Onrv  $84  95  rs99  95  fur  200  mW  drive) 


ylsilr  adfl/tf  out  50  and  J 00  watt  amplifiers 
for  use  with  tow-power  hand-held  radios! 
Available  now  from  your  local  amateur  radio  dealer  or  order  direct: 


%Of  Olll 


Box  219,  Prospect  Heights,  IL  60070 
PRODUCTS  CORPORATION  "Sse>  (312)  870-8060 


Check-TUne  your  rig  for  maximum  power  with  a  B  &  W 
Dummyload-Wattmeter 


Model  334A 

Freq.Ranse:  DC-300MHz 
VSWR:  Less  than  1 .3:1 
Power  Range:  Up  to  1 000  watts 


Model  374 

Freq.Ranse;  DC-300MHZ 
VSWR:  Less  than  1 .3:1 
Power  Ranse:  Up  to  1500 

watts 


*  LL«>r.. 


KHI  jeirt *!>■■*•"  "'' 


PMHMvpl  '■•'  ■ 


Barker  &  Williamson,  Inc. 

10  Canal  Street, 

Bristol,  Pa.  19007 
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G.I.S.M.O.  -» 

2305  CHERRY  ROAD 

ROCK  HILL,  S.C.   29730 

Featuring 

ICOM 


cushcraft 


Bii\Q  HKPK 


gem Ms 


^KENWOOD 


ELECTRONICS 


DRAKE 


® 


IN  ADDITION  TO  THE  PRODUCTS  LISTED  ABOVE,  WE  ARE  ALSO  FAC- 
TORY AUTHORIZED  DEALERS  OR  DISTRIBUTORS  FOR  B  &  W,  UNI- 
VERSAL TOWERS,  BERK-TEK  CABLES,  BENCHER  PADDLES,  THE  NEW 

CES  DIALER  AND  MANY  OTHER  ACCESSORIES.  OUR  SERVICE  SHOP, 
STAFFED  BY  FIRST  PHONE,  EXTRA  CLASS  TECHNICIANS,  OFFERS 
EXPERT  SERVICE  ON  ALL  MAKES  AND  MODELS  AND  FACTORY  AU- 
THORIZED SERVICE  ON  SWAN,  YAESU  AND  KENWOOD  PRODUCTS. 


73 


THE 

.  GISMO 
'  GANG 


SERVICE  DEPARTMENT    CALL  803-366-7158 

ORDER  TOLL  FREE ! 

8<Hh8454H83 


v+  Reader  S*rviC*—see  page  195 
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Stephen  J.  Dowlert  WA5TDT 
Box  16552 
Lubbock  TX  79490 


Power  X  2  . . .  Plus! 

an  improved  two-battery  auto  electrical  system 


For  several  years  I  have 
used  dual  batteries  in 
my  Chevrolet  van.  I  n  a  short 
article  in  the  February, 
1979,  issue  of  73,  Harry 
Miller  described  a  simple 
system  for  adding  thai  sec* 
ond  battery.  The  system  I 
have  used  for  over  four 
years  has  some  additional 
features  which  I  have  found 
to  be  handy. 

The  charging  system  is 
essentially  unchanged  from 
that  described  by  Miller,  ex* 
cept  that  my  vehicle  has  a 
voltage  regulator  within  the 
alternator.  Fig.  1  reflects 
how  the  diode  assembly 
and  the  second  battery  can 
be  connected  to  this  type  of 
charging  system. 

I  have  a  half-dozen  elec- 
tronic devices  in  my  van.  in* 
eluding  three  rather  power* 
hungry    General    Electric 


*A310 


Si 


HI 


U 


LI 


m 


M 


Progress  Line™  trans- 
ceivers, and  more  than 
once  I  have  experienced 
the  inevitable  by  forgetting 
to  turn  one  of  them  off,  Be* 
sides,  I  hate  to  spend  ten 
minutes  or  so  turning  all  of 
my  radios  on  and  off  each 
time  I  enter  and  exit  the 
vehicle. 

To  allow  all  of  my  equip- 
ment to  be  turned  on  and 
off  with  the  flick  of  a  single 
switch,  I  installed  a  sole- 
noid-type relay  (K1,  Fig.  1) 
with  the  contacts  placed  in 
series  with  the  output  of  the 
second  battery  (B1)  ahead 
of  the  radio  equipment.  The 
positive  terminal  of  the  coil 
of  the  relay  is  connected  to 
a  switch  (S1)  at  a  conve- 
nient location  in  the  vehi- 
cle, and  S1  is  connected  to 
the  positive  terminal.  Make 
SI  a  key-operated  switch, 
and    the    key    can    be    re- 


# 


1 


5? 


—^i 


K2 


t 


CIRCUITS 

4 


EH  oa 

— f *H 


04 


6 


LLTEaNATOR 


moved  at  car  washes,  ga- 
rages, etc.,  to  prevent  unau- 
thorized use  of  the  equip* 
ment  as  required  by  FCC 
regulations! 

I  also  placed  a  red  panel 
light  (L1)  in  the  dash  and 
wired  it,  as  shown  in  Fig,  1, 
to  indicate  when  power  is 
on.  If  that  is  enough  to  re- 
mind you,  great!  It  wasn't 
enough  for  me,  so  I  added 
an  audible  warning  device 
(Z1)  to  the  circuit  so  that  if 
the  radio  circuits  are 
energized  when  the  driver's 
door  is  open  (S3  closed),  the 
device  will  give  me  a  not- 
too-gentle  warning.  Any 
kind  of  buzzer  or  other 
alerting  device  can  be 
used  — I  used  a  small 
12-volt  buzzer  marketed  by 
Radio  Shack,  An  automo- 
tive buzzer  of  the  type  used 
for  ignition-key-removal 
warning  can  be  used  if  you 
prefer  a  softer  warning  For 
those  who  need  something 
guaranteed  to  wake  the 
dead,  a  Sonalert^M  would 
be  perfect. 

Other  interesting  addi- 
tions for  those  who  like  ex- 


4LARM 


Fig.  h 


%•  2. 


tra  gadgets  would  be  two 
ammeters,  one  in  series 
with  each  line  from  the 
diode  assembly  to  each  bat- 
tery, and  a  voltmeter  con- 
nected to  each  positive  bat- 
tery terminal  so  that  the 
respective  status  of  each 
battery  can  be  monitored. 

Now  that  you  have  your 
second  battery  to  keep 
your  radios  from  running 
down  your  primary  vehicle 
battery,  the  first  thing  you'll 
do  is  leave  your  headlights 
on  and  run  it  down  anyway! 
It's  embarrassing  to  have  a 
fully-charged  secondary 
battery  and  no  jumper 
cables  to  start  your  car. 
While  you  are  wiring  in  that 
second  battery,  therefore, 
buy  a  Ford  starter  relay  (K2) 
and  connect  it  in  series  be- 
tween the  positive  termi- 
nals of  B1  and  B2. 

Theory  says  that  the  con- 
nection  between   the  two 

batteries  should  be  as  short 
as  possible  and  that  the 
wire  used  should  have  the 
same  or  a  larger  cross  sec- 
tion than  that  of  the 
original  battery  cables.  My 
secondary  battery  is 
mounted  just  ahead  of  the 
left  rear  wheel,  and  the 
original  battery  is  at  the 
right  front  of  the  vehicle,  re* 
quiring  a  cable  run  of  12 
feet.  The  cable  I  used  was  a 
#2P  and  I  have  had  no  prob- 
lems with  that  installation. 
As  with  K1f  the  positive  ter- 
minal of  the  coil  of  K2  is 
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ANTENNA  SySTEMS 

1-800-654-5251 


HB43SP 


$219.95 


HB33SP 


$174.95 


TET,  THE  LEADER  IN  WIDEBAND  ANTENNA 
DESIGN,  introduces  another  new  triband  anten- 
na to  provide  unmatched  wideband  performance 
on  the  10,  15  and  20  meter  amateur  bands.  This 
radical  departure  from  conventional  triband 
antenna  design  empioys  TWO  DRIVEN  ELE  ■ 
MEMTS  with  a  rigid  phasing  line  to  couple  power 
from  the  radiator  element  to  the  reflector.  Phase 
relationships  have  been  carefully  engineered  to 
provide  extremely  high  gain  figures  without 
neglecting  the  need  for  high  front  to  back  ratio. 
The  two  element  drive  system  is  coupled  to  one 
parasitic  director  on  the  model  HB33SP;  two 
parasitic  directors  on  a  longer  boom  with  the 
model  HB43SP. 

FULL  BAND  COVERAGE  is  possible  without 
the  need  for  antenna  tuners  or  separate  CW  and 
phone  antenna  adjustments.  The  1,5:1  VSWR 
bandwidth  covers  the  entire  20  and  15  meter 
amateur  bands,  with  a  little  extra  for  MARS 
operation.  On  10  meters*  coverage  is  in  excess 
of  1  MHz. 

QUALITY  CONSTRUCTION  and  repeatable 
performance  permit  TET  to  deliver  an  antenna 
package  without  need  for  any  tuning  adjust- 
ments, All  tubing  is  cut  and  pre-drilled  to  preci* 
sion  tolerances.  The  phasing  harness  and  feed 
assembly  for  the  two  driven  elements  are  pre- 
assembled  to  insure  ease  of  construction  and 
reliable  performance. 

MOVE  UP  with  the  performance  oriented  leader 
in  antenna  technology.  Order  your  new  high 
performance  wideband  triband  antenna  system 
from  TET  today. 


MODEL        BANDS 


ELE 
MENTS 
ELE-         PER        MAX 
MENTS     BAND      PWR 


VSWR 


MAX 
ELEMENT       BOOM 
IMPEDANCE.         LGTH  LOTH 


TURN-  WIND  WIND  80OM 

1NG  SURFACE        LOAD  DIA-  MAST 

RADIUS  AREA         ©60  mph       METER  SIZE 


WT 


HB43SP 
HB33SP 


14/21/2B 
14/21/28 


4 
3 


4  2KW      BELOW  1.5       50  Ohm 

3  2KW       BELOW  1,5        50  Ohm 


27' 
27' 


]9'5' 
U2' 


1 6*  9" 

]5' 


6,52  sq.ft. 
4,73  iq, ft. 


102  Jb, 


2" 
19/16" 


ll^2' 
V/t-2' 


3&  lb, 

271b. 


Call  Factory  for  ANTENNA  GAIN  dBd  and  FRONT  TO  BACK  RATIO. 


TET  FACTORY  DIRECT  PRICE 


HB43SP    $219.95 
HB33SP    $174,95 


CaII  Toll  Free  1-800-654-5251 


TET  USA.,  INC. 


W3 


425  HIGHLAND  PARKWAY,  NORMAN,  OKLAHOMA  73069 TEL:  405-360-6410 


p^  Re&det  Service— see  page  795 
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connected  to  switch  S2,  and 
52,  in  turn,  is  connected  to 
battery  positive.  A  momen- 
tary switch  must  be  used  to 
avoid  the  possibility  of  for- 
getting to  disconnect  the 
batteries  after  starting. 
Now  you  have  a  space-age 
backup  system,  and  it  may 
be  hoped  that  you  never 
again  will  have  to  get  a 
boost  from  someone  else 
on  those  cold  winter  morn- 
ings 

If  your  vehicle  has  an 
alarm  system,  a  diode  ar- 
rangement as  shown  in  Fig. 
2  will  provide  full  power  to 
the  alarm  even  if  only  one 


battery  has  a  charge,  or  if  a 
thief  disconnects  one  bat- 
tery! A  note  of  caution  if 
you  don't  already  own  a 
second  battery  and  plan  to 
buy  one:  If  a  standard  auto 
battery  is  repeatedly  and 
fully  discharged,  the  plates 
will  warp  and  the  battery 
will  soon  be  useless.  The 
best  battery  for  use  as  a  sec- 
ondary is  one  sold  for  that 
purpose;  it's  called  a  "deep- 
cycle"  battery.  The  deep- 
cycle  battery  is  made  for 
recreational  vehicles  and 
fishermen's  trolling  motors, 
and  will  stand  use  and 
abuse  much  better. ■ 


FOX-TANGO  CORP. 

Box  1 5944s.  West  Palm  Beach,  FL  33406 


Vlsa/MC  welcomed.  Money  back  If  not  satisfied. 


8  POLE  FILTER  BANDWIDTHS  IN  STOCK 


CW(Hz) 


CM 


<N 


T 


SSB-AM  (ktii) 


ci 


C4 


Parts  List 

DVD6- Silicon  diodes,  stud-mounted,  60  pivP  25  Amp 

51  -SPST  toggle  switch  or  key-operated  SPST 

52  — SPST  normally-open,  momentary,  push-button 

53  — SPST  normal ly-closedt  dome-light  switch 

K1  —Any  heavy-duty  relay  rated  25%  above  the  maximum  current 

draw  of  all  radios  used 

K2  -  Ford  solenoid-operated  starter  reiay,  Borg-Warner  S-63  (or  any 

heavy-duty  relay  rated  100  Amps  or  more) 

B1  -Originai  battery 

B2  -  Deep-cycle  secondary  battery 

Z1  -Buzzer-  Radio  Shack  #273-051,  #273-060,  or  Sonalert™. 


YAESU 


S55EACH 


*FT40I/F/FIM0I 

X* 

*\ 

if 

**1     1^1**       1 

•FT-30I/FT-7B/G20 

tf 

*f 

^^ 

%f  1 

*s 

f 

*FT-90i/iOIZD/I07 

V* 

V* 

*+ 

^ 

FT-401/J6O/57G 

V* 

*f 

%f 

f 

FT-20OfrEMPO  | 

t* 

if 

KENWOOD 

S55  EACH 

TS-520/R.m 

if 

V* 

r 

•  2nd  IF  $125 
tor  R-620  only 

*TS-B20/R-g20 

k<* 

if 

I*" 

• 

HEATH 

$55  EACH 

ALLHF |            V0  \*S 

1     1     \ts\s\      1     \     \ 

DRAKE 


FOR  PRICES  SEE  NOTES 


n  4C 


56H125 


GUF-1  Broad  1st  IF  Superior  Shape  Factor/Ult  Ftej  $65 

GUF-2  Narrow  1st  \f  V*    ff  I   +  pcb  w  sw  rgiays  $90 

-rzf 


Very  sharp  2nd  IF  ■  Pfug  in  type  -  $80 


GUD  Product  Detector  -    w  pcb  w  relay    double  balanced  type  $30 


COLLINS: 


SPECIAL  S125  EACH 


75S-3B/C 


|        |  f  |       EQUALS  OH  EXCELS  $400  COLLIHS  UNIT 


•DIODE  SWITCHING  BOARDS  available  to  permit  1.  2  or  more  filters 
than  those  for  which  manufacturer  provides  room,  SPECIFY  make  and 
modeL  Single-filter  type:    $1 2  Airmail  postpaid 

Dual-fitter  type:    $21  Airmail  postpaid 

Florida  resuferiTs add1 4%  (sales  \m        (FOREIGN  ADD  $3  per  filter} 

BROCHURE  ON  REQUEST 

Dealer  inquiries  Welcomed  ^323 


RTTY 

Demodulators 


r«S»  I    0*F  linf    I  "«*.  Cl<* 


•    •  »•••••    •         p- 

fit     |    IV1    I    J?S    I     "u    I    h*,h-    |  MARK  |  SlOw  | "  Ota       lck:a.  I  tMtl 


FBE   lUH 


$449,  GO  Ham  net 


FSK1OO0 


T.M. 


Here  is  no  compromise  design  and  construction: 

•  Unparalleled  selectivity  achieved  with  sophis- 
ticated limiterless  design  utilizing  ultrasharp 
active  filters  and  decision  level  correction  cir- 
cuits 

•  The  most  flexible  interface  system  available  to 
computers  and  high  voltage  loops 

•  Built  in   170  volt  loop  supply 

•  Selectable  bandwidths  of  55  and   100  Hz.    (copies 
110  Baud  ASCII) 

•  Continuously  tunable  shift  coverage 

•  Rugged  construction  -  commercial  quality 
throughout 

•  Full  complement  of  rear  panel  connectors  for 
easy  interface 

•  Keyboard  activated  switch  for  break  in  operation 

•  Individual  tuning  meters  and  LED's  for  quick, 
accurate  tuning 


WA9\»\Mm\'*\ 


FSK500 


T.M. 


$197.00  until  Nov.    1,   $229.00  after 


Order  direct  on  Visa  or  MC 

700  Taylor  Road 
Columbus,  Ohio  43230 

T.M.    Call    (614)    864-2464 


This  RTTY  demodulator  is  designed  for  computer 
interface  but  is  a  fine  stand  alone  unit: 

•  Easy  computer  interface  with  R5-232  or  5  volt 
logic  signals 

•  Three  shift  coverage  without  straddle  tuning 

•  Selectable  bandwidths  give  you  optimal  Baudot 
or  110  Baud  ASCII  copy 

•  Input  bandpass  preselector  using  active  filters 

•  High  voltage  loop  keyer  output 

•  Autostart  built  in 

•  Three  shift  AFSK   keyer  plus  narrow  shift  CW  ID 

•  Fully  wired  and  tested:     ready  to  copy! 

•  The  FSK-500  is  the  best  demodulator  available 
for  under  $500,00  (Except  for  our  FSK-1000!) 

•  Positive  tuning  with  meter  and  LED's 
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S-f  Amateur  Radio  /et vice/ 

(213)  837-4870 

4384  KEYSTONE  AVE.. 

CULVER  CITY.  CA.  90230 


the  W6TOG 

RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY 

IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

COMBAT  BLOCKING 
FROM  LOCAL  SIGNALS 

TS  520  KIT  527  50 

TS-520S  KfT  32  50 

TS^SHO  &  8  20S  KIT  3450 

TS  820  MIXER  KIT  27  SO 

TS  1205  Krr  32  so 

FT  101  SERIES  KIT  32  50 

FTiOlZDKTT  3450 

FR  101  SERIES  KIT  34  50 

FT  301  SERIES  KrT  34  50 

FT  901  SERIES  KrT  34  50 

MAGICOM 

RF  PROCESSOR 

INCREASES  AUDIO  PUNCH 

IMPROVES 

PROCESSED  SPEECH  QUALITY 

TS-520/S . 42,50 

T5-820/S 27.50 

NEW 

TS120/S *.  42.50 

DRAKE  T4XC  ,..*,.  52.50 

DRAKE  TR7 42.50 

The  "MAGICOM"  provides  up  to 
6dB  increase  in  output  with 
smooth,  clean,  non- distorted  audio 
and  more  penetration  for  those 
pile  ups  Easy  installation.  (No 
front  pane!  alteration) 

* 

HI  POWER 
KITS 

INCREASE  OUTPUT  POWER  BY  30* 

Set  of*  (2)  6146- W  final  tubes 
Plate  rating  40 W  per  tube 

GET  MORE  DRIVE  FOR 
THOSE  HI  POWER  AMPLIFIERS!*! 

TS  520  /  520S  QRO  KIT  $4 1 .50 

TS^20/820SQROK!T  4ll  .50 

Prices  subject  io  change  without  notice. 


* 


SEND  FOR  PRICING 
AND  INFORMATION 


ALL  PRICES  POSTPAID 

IN  CALIF.  ADD  6%  SALES  TAX 

MASTERCHARGE  &  VISA  ACCEPTED 

SATISFACTION  GUARANTEED 

OR  MONEY  REFUNDED 


\ 


*  &jr 


*< 


|C^*Of^  CB  standard 

^CfS"^C*      * 2meter 

CjIrvvSy'  *  Scanners 

jJL    \     •  Amateur  Bands 
\\J      *  General  communication 
vCr^*  industry 
Vr*  Marine  VHF 

•  Micro  processor  crystals 

Sena  10'  for  our  latest  catalog,  wnte  or 

phone  for  more  details. 


Hi  ■**  1 VI   ■ 


VrsA 


I       I 


2400  Crystal  Drive 

Ft  Myers,  Florida  55907 

all  pnonest8i5i  936  2397 


easy 

I xo 
charge 


NOW-  THE  NEW 


AMCODER 


ITS  EVEN  BETTER!!! 
4"  x  2%"  X  6" 

•  Still  only  40h2  wide,  Single  signal  -  no  QRM/QRN 
reception   Immune  to  impulse  (ignition)  noiaa 

•  Still  tape  quality  audio  with  TTL  comparable  signal 
tor  computer  interface  applications.  NO  noise 
appears  m  tfte AMCODER  output, 

•  NOT  A  FILTERS!  Its  CW  regeneration 

■  NOW  -  dig  into  the  noise  for  the  weak  ones  without 
front  end  overload  with  our  new  AGC  module  No 
locking  on  noise 

•  No  mods  to  your  gear  Juat  plug  into  phone  jack 
Speaker  or  phone  outputs  with  bypass  switching 
when  not  in  use  No  external  power  required 

•  26DB  dynamic  range  (5  to 6 S  unit  fade  margin)  with 
AGC  module  when  properly  adjusted 

•  Constant  level  input  to  the  AMCODER  regardless 
of  receiver  audio  level  with  anther  5.1  ot  30  over  9 
signals.  (Works  on  phone  signet  levels  too]  with 
the  AGC  module 

•  StiU  reduced  operator  fatigue  variable  frequency 
acquisition.  40XM4O0hi  and  variable  frequency 
output  tone  land  smoother) 

•  Still  variable  output  level  for  station  speaker  or 
head  phones. 

Complete  kit  (Vw*  AGC  option) 

{Cabinet  fncfuded}  179  *5 

AGC  Module  (only  FWT)J&r 

older  AMCODERS  2t*ft5 

AGC  Wodut*  (Onty  FWT)  lot 

new  AM  CODERS  2S  *5 

N«w  AMCODER  Factory  wired  I  Med  **#$ 

With  AGC  Module  installed  lit- 95 

Foreign  -  Add  120. 00  -  all  In  U.S.  Fund* 
Ship  your  old  AMCODER  to  AMC  for  updating  and 
installation  of  AGC   module  -  we  pay  for  return 
shipping  32.50 

VISA  &  Mastercnarge  Accepted 
Maryland  residents  -  add  5%  Sales  Tax 
Write  tor  brochure  or  check  reader  into  cajd 
AMC  ENGINEERING 

P.O.  Boi  427                  ^6 
Jeeiup.  Md.  20794 
Phone:301-799-7741  


MFJ  SUPER 

CW/SSB 

FILTERS 


MFJ-721 


MFJ  721  SUPER  SELECTOR  CW/SSB  RLTER 
gives  80  Hz  BW.  steep  SS8  skirts,  noise  limiting. 

CW  Filter  gives  80  Hz  BW.  No  ringing,  6 
poles  give  super  steep  skirts  (60  dB  down  one 
octave  from  center  freq,  of  750  Hz).  Ho  tunable 
lifter  can  match  performance.  BW:  80,  1  TO, 
ISO.  180  Hz.  Reduces  noise  up  to  15  dB 

SSB  Filter  improves  readability.  Reduces 
splatter,  hiss,  static,  noise,  bum.  IC  active  tiller 
has  375  Hz  htghpass  cutoff;  2.5,  2.0.  1.5  KHz 
(36  dS/octavej  lowpass  cutoffs 

Works  with  any  rig,  AM.  SSB,  CW,  Rugs  into 
phone  jack.  2  watts  for  speaker,  inputs  for  2 
rigs.  Speaker  and  phone  jacks.  Phones  disable 
speaker.  OFF  bypasses  filter.  9-18  VDtX  300 
ma.  5x2x6  inches.  Optional  AC  adapter.  $7. 95. 

Swrtchabte  noise  limits r  for  impulse  noise; 
trough  clipper  removes  background  noise. 

Slmulated  stereo  for  CW  lets  ears,  brain  re- 
ject OHM,  Yetr  bear  off  frequency  calls. 

Tunable  Filter 

Instantly  zero  in  SSB/CW 

signals  with  tunable  peak, 

notch,  lowpass  filter. 


MFJ-751 


MFJ  751.  Peak,  natch  or  lowpass  signals,  zero 
in  with  freq.  control,  adjust  bandwidth  for  mini- 
mum  QRM.  Double  tuned  for  extra  steep  skirts. 

Linear  freq.  control  tunes  300  to  3000  Hz. 
Output  is  constant  as  bandwidth  is  varied  Hat 
to  40  Hz.  Tight  notch  to  70  db.  5x2x6  in. 

Hear  off  frequency  cals  with  simulated  stereo. 

Works  with  any  rig.  Plugs  in  phone  jack. 
2  watts  foe  speaker.  110  VAC  or  9-18  VDC, 
300  ma.  One  year  unconditional  fjuarantee. 


MFJ721  has  4  CW  stages  for  super  steep 
skirts.  Best  for  CW.  MFJ-751  is  best  for  general 
use  when  versatility  is  more  important 

Order  from  MFJ  and  try  ft.  If  not  delighted  re- 
turn within  30  days  for  refund  (less  shipping). 
One  year  unconditional  guarantee.  Order  today. 
Call  toll-free  800-647-1800,  charge  VISA,  MC. 
Or  mail  check,  money  order.  Add  S300  shipping. 


CALL  TOLL  FREE 


800-647-1800 


Call  601-323  5869  tor  technical  information, 
order/repair  status.  Also  call  601-323  5869  out- 
side continental  USA  and  in  Mississippi 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE,  MS  39762 


**  Reader  Service— see  page  19$ 
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Mitch  Cohen  WB4RX8 
7255  N,W  Six  Court 
Margate  FL  33063 


The  Little  Thinker 

a  quick  puzzle  project 


Photos  by  Kris  Thorp 


Back  in  '62  (when  we 
lived  in  New  Jersey), 
one  summer  evening  I  met 
my  dad  at  the  bus  stop.  He 
worked  in  New  York  City, 
and  he  always  gave  me  a 
smile  as  he  got  off  that  bus. 

That  night,  I  got  more 
than  his  smile.  He  brought 
me  a  book  — green,  black, 
and  white  cover,  paper- 
back, Gernsback  Library 
No.  70/ 

"Thought  you  might  en- 
joy this;  picked  it  up  in  Port 
Authority/'  Dad  said,  "It's 
titled    Electronic    Puzzles 

'Electronic  Puzzles  and 
Games,  Matthew  Mandel, 
Gernsback,  January,  1961, 


and  Games.  What  do  you 
think?" 

Now,  to  be  honest,  a 
twelve-year-old  would 
rather  covet  a  large  silver 

box  of  Big  Bang  Roll  Caps, 
an  old  piece  of  mechanical 
gadgetry  his  office  was  dis- 
carding or  that  a  building 
handyman  "donated/'  or 
additions  to  the  foreign 
coins  I  had  squirreled  away 
that  he  had  gotten  in 
change  at  Nedick's  or 
Chock  Full  o'  Nuts,  but  a 
book?  I  thanked  him  and 
thumbed  through  the  stiff, 
heavy  pages. 

I  read  the  book  at  the 
dinner  table.  You  made  the 


Fig.  h  Little  Thinker  Puzzle, 


game  boards  from  wood, 
the  switches  from  tin  cans, 
and  the  buzzers  and  bells 
from  magnet  wire  wound 
on  a  large  bolt.  The  games 
were  simple  but  devious 
and  could  outwit  a  grown- 
up. That  book  started  to 
look  real  good  as  its  pages 
frayed- 
After  eating,  I  was  down 
in  the  cool  basement  hunt- 
ing up  the  components  of 
the  game  that  really  had 
me  dreaming,  It  was  "The 
Little  Thinker/"  and  the  in- 
troduction read  like  this: 
"An  interesting  type  of 
puzzle  in  which  the  player 
is  pitted  against  the  puzzle 
and  where  specific  moves 
must  be  made  by  the  play- 
er in  order  to  win.  The  play- 
er has  a  choice  of  removing 
one,  two,  or  three  pegs  at  a 
time.  When  he  has  done  so, 
the  machine  will  indicate 
how  many  pegs  it  wants 
removed.  Whoever  is  left 
with  the  last  peg  loses." 

I  was  hooked!  I  read  on. 
"Either  the  player  or  the 
machine  can  have  the  first 
move.  If  the  player  moves 
first,  he  removes  up  to 
three  pegs,  as  desired  He 
then  depresses  the  button 
at  the  bottom  of  the  panel 
One  of  the  lights  at  the 
right  (marked  one,  two  or 


three)  will  then  light  up,  in- 
dicating the  machine's 
choice.  The  number  of 
pegs  requested  by  the 
machine  are  then  removed. 
The  player  then  removes 
his  selection  of  pegs  and 
again  depresses  the  button 
to  indicate  that  he  has 
made  his  choice.  This  con- 
tinues until  either  the 
player  or  the  machine  is 
left  with  only  one  peg/' 

The  machine  was  diabol- 
ical, though,  and  you  really 
only  had  one  chance  to 
win,  but  this  wizard  of  tin 
and  wood  and  telephone 
wire  wouldn't  give  you  the 
pleasure.  It  would  "know" 
before  you  and  it  were  half 
way  through  and  lit  a  Con* 
cede  lamp! 

By  sundown  I  had  sawed 
up  a  berry  crate  from  the 
Newark  Farmers'  Market 
for  the  game  board,  located 
the  spider's  nest  of  tele- 
phone wire  scraps  Dad  had 
brought  home  from  the  of- 
fice one  day,  and  borrowed 
tin  snips  from  a  neighbor  to 
transform  a  Hi-C  can  into 
switches.  The  nuts,  bolts, 
and  wood  screws  (no  two 
the  same)  were  found  un- 
der the  workbench  in  my 
kid  brother's  used  baby 
food  jars- 

The  only  things  I  bought 
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were  the  bulbs,  sockets, 
and  a  piece  of  wood  dowel 
from  the  lumberyard  (for 
the  pegs),  The  holes  for  the 
pegs  were  drilled  by  Dad 
with  bit  and  brace;  other- 
wise I  flew  solo.  It  wasn't 
the  fanciest  little  thinker, 
but  we  had  fun! 

The  book  never  lost  its 
appeal  for  me,  and  years 
later  while  I  studied  digital 
electronics,  it  stimulated  a 
game  using  the  same  prin- 
ciple with  an  integrated  cir- 
cuit as  the  "brain"  Of 
course,  the  game  board 
was  done  on  a  milling 
machine,  the  switches  slide 
now,  and  the  bulbs  and 
start  button  are  up  to 
military  specs.  The  inte- 
grated circuit  sits  in  a  wire- 
wrap  socket,  and  the  resis- 
tors are  low-noise  types, 
However,  you  can  make 
the  game  in  a  cigar  box 
with  the  ingredients  from  a 
'grab  bag  and  it'll  still 
work.  In  fact,  if  you  have  a 
berry  crate  and  a  Hi-C 
can  . . . 

Play  the  game  using 
Matthew  Mandel's  instruc- 
tions for  the  original  game. 
Use  LEDs  with  a  300-Ohm 
(or  thereabouts)  current- 
limiting  resistor,  if  you 
can't  scrounge  5-  or  6-volt 
low-current  lamps.  I  would 
try  to  stay  close  to  the 
330-Ohm  hold-down  resis- 
tors on  the  inputs  of  the 
7438  IC  You  can  use  any 
switches  that  will  elec- 
trically move  one  contact 
(or  pole)  between  two 
others.  Single  pole-double 
throw  slide  switches  are 
fine  and  cheap. 

The  normally  open 
switch  (NO)  starts  the  game 
and  chooses  how  many 
switches  to  slide  down  for 
the  machine.  If  you  want  to 
go  first,  slide  down  one, 
two,  or  three  switches  and 
push  the  start  switch  for 
the  machine's  choice.  Push 
the  switch  first  if  you  want 
the  machine  to  move  first, 
and  push  down  the  number 
of  switches  it  requests. 

You  can't  win  if  you  go 
first,  but  I  should  have  let 


Photo  A,  The  Logic  Came. 


Photo  B.  Rear  view  of  the  Logic  Came. 


you  find  that  out!  If  you 
are  going  to  win,  the  Con- 
cede light  will  admit  that 


you're    good 
lucky? 

By    building 


.  ,  or    just 
the    game 


you  will  learn  about  ICs, 
but  by  playing  it  111  confess 
you'll  only  have  fun!H 
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Stretch 

YOUR  HAM  RADIO  ~S  S  S 
WE  SELL  SATISFACTION 

At   a     DISCOUNT  ! 


Call    or  Write 


.-339 

JT   ELECTRONICS  SUPPLY.  INC 
14  JUPITER  PLACE  *  117 
PIANO. TEXAS    75074 
(214)424  0515 

*        ■      * 

•TEH-TEC-MF1-BENCHER«JANEL 
•RAMSEY    SOD  Mhz  COUNTERS 
•KLM   AMPLIFIERS 
•B&W,  MANY   OTHERS 


OPEN; 


l  V   00      B    00    WEE  K0AY5 

9  00-5    00    SATURDAY 

SIDEWALK   SALE- 

LAST      SAT    OF     EVERT    MONTH 


Radio  flmatcurs! 


Twnpo  IKunireld! 

S  1 

f232.N0 

2  Mb  ■ 

S  IT 

$imm 

Wilh  Tour  P*d 

S-2 

$315.00 

230  MHi 

£2T 

S13!».0D 

Wrth  T*imr  Pud 

vS 

S2b*_50 

2  Mtt.  r  '.  V\  4u 

S  >A 

1999.95 

With  Turn-  P*d 

AflElKWOW 

2  \1.hi  r  I2XU  '« 

i  MA&S1 

^FABtlXn  WITH  vrc(l> 

tinrcuiN 

lOMdlT 

>2vi  ftfS 

m*  mo  ioiu 

|M>  UIMrirr* 

UN  IK  OHNI  C 
TENTEC  OHMI  D 

S995.00 

$777.00 

S60U.00 

11025,50 

J793.00 

Nix  nr|nT\  lower  |)ffcttd 

1  i mi ivit  l>tmtniiK-s 

-*    AiMJiUur  .  *|ii]|)iiK  ml  flCCCWHMit*  4  MlttiftCit*, 
t-OD^  LISA.  1->|him  Aju  ii-tu'rv, 
Aniiiiciir  &  ttmmiimwi  tvptiir  svrvUt'. 

2317  Vance  Jackson  Rd.San  Antonio,  T\  78213 

(512)734-7793       **m 


225*400  Mhz  CONVERTER 

AM.Q14/TRC   Amplifier  Converter 

Qnginaiiy  used  with  military 
R-417    receiver    for    tne 
225-400  Mtiz  range  Con- 
tinuous  tuning  of  RF  and 
oscillator.    30    Mh?    IF 
Has  tuDes  5670  and  </6J4 
See  7/BO  CO  tor  R  Grove's 
conversion  of   this  unit 
fytxBftxflVt.  17  lbs  sh 

wt    Used,  reparable  $34,95 

AC   LINE   FREQUENCY    METER 

4B-52  and  5B-62  Hz  1 00- 1 50  VAC  using  ten  re#d$ 
ZVt"  round;  sealed.  H  H  Sticht  mlg.  2  lbs  sh. 
wr     #974-9364,  unused  $27,95 

TMC  MSR-4(CV-591)SSB  Converter 

for  use  with  2-32  Mhz  receivers  having  455  Khz  IF's. 
US9,  LSB,  AM,  CW,  FSK.  and  FAX.  Inpul  voltage  0,1 
to  10  V-rms.  Requires  115/230  VAC  50  60  Hz,  5 V* x 

19x1  V/i,  28  las.  sh.  Used,  reparable         $145.00 

Prices  FOB.  Lima.  0  *  VISA.  MASTERCARD  Accepted. 

Send  for  aur  Ne*  FREE  SURPLUS  CATALOG  Today1 

Address  Oept  73     •     Phone:  419/227*6573 


FAIR    RADIO    SALES*'23 

1016  [.  EUREKA  -  Bex  1105  *  LIMA.  OHIO  -  4*802 


SYNTHESIZED 

SIGNAL  GENERATOR 


•  Covers  100  to  179  999  MHz  m  i  kHz  Steps  with 
thumb-wheel  dial  •  Accuracy  00001%  at  all  fre- 
quencies *  internal  frequency  modulation  from  0  to 
over  100  kHz  at  a  t  kHz  rate  •  Spurs  and  noise  at 
least  60dfl  below  earner  •  RF  output  adjustable  from 
50  to  500mv  across  50  ohms  *  Operates  on  1 2vdc 
(g  Vi  amp*  Price  5299  95  plus  shipping 

In  stock  tor  immediate  shipping.  Overnight 
delivery  available  at  extra  cost  Phone:  (2121 
468  2720.  ^M1 

VANGUARD  LABS 

196-23  Jamacia  Ave.  Mollis,  NY  11423 


ILITARY  SURPLUS 
WANTED       ^ 


Highest  prices  ever  on  recent  US. 
Military  surplus,  especially  on 
Collins  equipment  or  parts.  We 
Pay  freight  Call  collect  for  high  of^ 
fei  (201 1  440-8787  35  Ruta  Court, 
S  Hackensack.  N.J.  07606 

/      Our  18th  Year      \ 

SPACE  ELECTRONICS  CO. 

^317 


ATTENTION 


EXPERIMENTER       DESIGNER       MANUFACTURER 

ofrCPS  WW 
ENG0COV4G  SERVICE S   -   MWMOOULE  PRODUCTS 
AUDIO  THROUGH  250NHI 

rf  RREAiypLrras 

DUAL  GATE:  Ftt  VixEftS 
IF  AMPUFiJ^S 
AJDiQ    AMPLFIERS 
WWV   RECI  .z-: 
■.ttNG  GEM---: 
COMPRESSIVE  AUDIO  AMP. 
SSB    GENERATOR 
RF  PC  AMPLIFIERS 

POVv'-IP    SUPPLIES 
KITS 

FULL  SCALE  DIW.OATC  MMI* 

CATALOG  ITEMS  IN  TWO  WEEKS  OR  LESS 
QUICK  TURN   AROUND  ON  SPECIALS 


53.95 


ncru*p  Oh  itT 


CATALOG  &  rjESlCilSt  MANUAL 

OEIAILED  SPECiriCATlOHS 
APPLICATION    NOTES 

OtSlGN  DATA  ON     HF    PREAMPLIFIERS,  MIXERS* 
SPURIOUS  SIGNALS.  RECEIVER 
PARAMETERS,   AUDIO  COMPRESSION, 

4  OTHER  DATA 

|H9»'   fO*M  CATALOG  0"   "tSJUEliT 


I        I        I  II 

FULL  SCALE  RF  PRE* MP 


iIFT  inc    ^304 

(53  West  9th  St 
Deer  Park  HY  11729 


10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM-FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 

Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


V*J 


(UNIVERSAL  RECEIVED 
FREQUENCY  INDICATOR) 


DIAL    SPOTTER 


Digitize  your  receiver's  dial  with 
the  DIAL  SPOTTER.  Adapts  to 

most  Communication  Receivers 
with  simple  connection  to  VFQ. 
From  $1 49.95  Write  for  Data 
Sheet 

GEMINI 

INSTRUMENTS 

INCORPORATED 

Box  205.  Larchmont  N  Y 10538        **  24 


COPY  CW.  RTTY.  ASCII 


itti  OHIO  SCIENTIFIC^ 

C1-P  Computer 

■  Send  &  Receive  CW 
i  Retain  All  Functions 
of  Cl-P  8K  Computer 


RTTY  Receive  Program $  19  95 

CW  Transcieve  Program 19  95 

ASCII  Transcieve  Program  .,  Coming 

*  All  Programs  Supplied  On  Cassette 
Complete  With  Interfacing  Schmattcs 
and  Instructions 

Parts  Kit  for  Interface  > . . 19.95 

C1-P  8K  RAM  Computer 379.00 

Cl-P  8K  Complete  with  Interface 
Installed,  Wired,  and  Tested  , .  429  00 


COMPUTER  SYSTEMS 

3763  Airport  Blvd  *  Mobile.  AL  36608 
(2051  344-7448  ,^340   

Deafer  loqufnes  invited 
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MICROWAVE  ANTENNAS &KITS  I  FREE  CATALOG 


MICROWAVE  TRANSISTORS 
AZ-EL  OPTION  KITS      . 


MICROWAVE  DIODES 

PARABOLIC  REFLECTORS 
ALUMINUM  FEED-HORNS 


Your  source  o1  supplies  for  the  fastest  growing  field 
of  communications.  Here  is  a  tow  cost  entry  <nto  the 
fascinating  area  of  microwave  technology  We  offer 
a  compete  hrte  of  antennas,  receivers,  pre-amps, 
power  supplies,  etc Calf  or  wnie  for  details. 


DATA  SERVICE  COMPANY 

3110  Evelyn  Street  ^3** 

Roseville.  MN  55113 
612-636-9469 


Louis  N.  Anciaux, 

WB6NMT 
stands  behind 
every  product 

he  makes 
at  Lunar 

Electronics. 


27S5  Kurtz  Street,  Suite  10 

San  Diego,  CA  92110 

(714)  299-9740     Telex  181747 


NEW! 

CATALOG  OF 

HARD-TO-FIND 

PRECISION  TOOLS 

**354 


Also  contains  test  equipment 

plum  wide  selection  of 

tool  kits  and  cases 

Jensen's  new  catalog  is  jam -packed  with 
more  than  2000  quality  items.  Your  single 
source  lor  hard- to -find  precision  tools  and 
tool  kits  used  by  electronic  technicians, 
scientists,  engineers.  Instrument  mechan- 
ics, schools,  laboratories  and  government 
agencies.  Send  for  your  free  copy  today! 


J€NS€N  TOOlS  INC 


Satellite  TV 

FOR  THE  HOME 


Sick  of  Network  TV? 

Our  r*c*lY*F  l*ti  you  g«t 
75  chvtMli  of  ttfeif 
dlntclFy  from  Mrtft 
□rttfting  eat**  TV  tMatltlM': 
HSO.  Showtime,  tup*  ita- 
tlont,  iporta  met  mowtmt 
horn  around  thm  world 


We  don't  just  sell  information! 
We  Manufacture  Hardware! 


Our  75- page  catalog  and  in  forma  lion  nook  till  the 
whole  story?  Inexpensive  dishes,  high  pro-feeds, 
computer  aiming  software!  Specs,  Kits  and  morel 
Send  $7.95  today  I 


24  hour  C.O.D  Hotline 
(305)  339-  7S00 


SPACECOAST  RESEARCH  *"310 

OtpL  S(  P.O.  Bo*44Z,  Altimonte  Spring*,  Ft  32701 


AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


CffHPf  AC 


Ught  w-t    Porta btt»  Alternator   Stand-by  power  for  Ham 
Iquipment,  houM'hold  needs  during  poww  outline*  or  op- 
i-c.j[ion  In  rerriod'  iirrdi    Operate*  tlghfintj.  n*fr*  aerators, 
heating  systems  of  othpr  appliances  Including  fri'o,  wrwh 
iivr  loads  ■iurh  .i*  IV  iet§.  Induction  motor*  and  fluorp* 
rent  lights    SoJid-Alatr  voltage  regulation    "1%  *urtff  Ca- 
pacity      U&S  engine   Mir'rn.iinr  drawn  \u*\  i-nou^h  priKJne 
output  to  men*  lo^d  re-vultmfi  in  up  to  25%  fu**l  saving 
Lo»  (nterteffncp    Advdnred  design    Drip-proof  COnftfUC- 
lion  protect*  windings  tram  Min  and  dirt  a^iunny  long  lite 
Onr  vrat  warranty  bv  manulattuw 
Model*  available  with  1  550  to  7001)  W*£J  ruling* 
VVme  roc  out  quote  and  additional  information 

Master  charge  or  VISA  accepted 


OUTDOOR  OUTFITTERS  ^aas 

705  EJm  St  •Waukesha.  Wl  53187 

Ph  1414  54*7772  •  Ken  N*fcS-Mirf 


3300  MHZ 
DOWN  CONVERTER 


FineNy  a  proven    design 
with  a  small  size.  PC  board 
mounts  on  back  of  coffee  can, 
PC  board  contains  a  Rf  amR 
Mixer,  to.  arid  an  1 1  amp. 

Kit   supplied  with  a  5  page 
broshure,  PC  board,  Diodes. 
Chip  Caps.  Transistors. and 

all       parts  to  complete  a 
working  board. 

tnuitit.  <35°o 


Money  Order,  Cod,  or  Check      ^,351 
mail  or  phone 


UNIVERSAL  COMMUNICATIONS 

1825  JOCYLE;ARLlNGTON,  TEX.      76010 
817-  265    0391 


Now  with  courtesy 

beep  and  deacon 

capability. 


inn 


lllMMtM  rio 


New  ana  Improved 

Receiver 

and  Transmitter 


+  !*■ 


(Included  in  All  Repeaters) 


\  CIM  Idem  ill  en  All  on  one  band,  prparana- 
m.ibli'.  \w\\\  tnJjiMubU?,  tirncow  |.5-7mlii,). 
luini'  iiriiL-  [0-1  nun .).  n.kmiliei  il  l^nntiJ, 
i.iiu-.  sfved.  volume,  t  I  IV  outputs  lo*  oir- 
lenl  dr,tin  <  MQS  logi<  pluis*  tor  east  installa- 
tion .ind  rpmoval  pluv  mgih  more  *«W  95 


Ha*ir  Nrpratn  164*45 
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Moggiore  Hlectranic  Laboratory 


OPTIONS 

Duplexers 
Basic  auto  patch 
Matching  cabinet 

0005%  High  stability 
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Steven  D.  Katz  W82WIK 
24  iouh  Drive 
Budd  Lake  Nj  07828 


A  Conversion  with  Gusto 

throw  your  weight  around  on  six 


It  is  my  observation,  after 
DXingon  50  MHz  for  sev- 
eral years,  that  the  most 
likely  way  to  be  enthralled 
by  what  may  be  achieved 
on  VHF  is  to  erect  the  larg- 
est, highest  antenna  possi- 
ble and  then  run  a  kW  into 
it.  Honestly;  there  is  no  way 
one  can  fully  appreciate 
the  50-MHz  band,  especial- 
ly during  this  peak  in  Cycle 


21,  without  running  QRO. 
As  I  write  this,  six  meters  is 
open  from  the  eastern  US  to 
Europe  — as  it  has  been 
nearly  every  day  for  the 
past  several  weeks  — and  in 
another  few  hours  well  be 
hearing  W6s  and  KL7s.  A 
few  hours  after  that,  the 
West  Coast  gang  will  be 
working  JA+  The  fellows 
running    kilowatts    will    be 


Photo  A.   The  NCL-2000  with  old  tank  components  re- 
moved 


the  ones  heard  longest  and 

best,  to  be  sure! 

Even  during  quiet  sun 
years,  a  kW  and  a  large  an* 
tenna  allow  one  the  privi- 
lege of  working  long-haul 
tropo  nightly,  and  meteor- 
scatter  work,  one  of  my 
favorite  pastimes,  is  a 
breeze  with  high  power. 

Although  I  have  built  a 
few  high-powered  VHF  am- 
plifiers from  scratch,  I  can- 
not avoid  being  intrigued 
by  the  prospect  of  modify- 
ing commercially  available 
gear  to  operate  in  the  six- 
meter  band.  One  superbly 
suited  amplifier  which  is 
owned  by  dozens  of  hams 
here  in  the  Northeast  (and 
hundreds  nationally)  is  the 
now-extinct  National 
NCL-2000,  marketed  for 
several  years  as  a  compan- 
ion amplifier  to  the 
famous  NCX-5  transceiver. 
The  NCL-2000  is  a  husky 
amplifier  capable  of  run- 
ning 1-kW  dc  input  power 
nearly  indefinitely;  this, 
coupled  with  the  fact  that 


the  original  design  calls  for 
RCA  8122  tetrodes,  forced- 
air  cooled,  external-anode 
types  rated  for  full  input  to 
500  MHz,  compelled  me  to 
use  an  NCL-2000  as  a  well- 
conceived  frame  around 
which  I  could  build  a  2-kW 
PEP  amplifier  for  50  MHz. 
Once  I  commenced  the 
modification,  I  found  it  to 
be  extraordinarily  uncom- 
plicated, and  the  com- 
pleted, modified  amplifier 
worked  so  well  that  I  could 
hardly  keep  the  news  to  my- 
self! 

As  NCL-2000  amplifiers 
seem  to  be  readily  obtain- 
able second-hand  at  very 
reasonable  prices  (the  one 
purchased  for  this  modifi- 
cation was  about  $300  in 
1972),  I  would  recommend 
that  the  prospective  six- 
meter  QRO  operator  pur- 
chase one  with  the  sole  in- 
tention of  converting  it  for 
50-MHz  use.  Following  is  a 
complete,  step-by-step  pro- 
cedure for  those  fellows 
who  really  wish  to  be  heard 
on  six  meters. 
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Photo  B.  NCL-2000  bottom  view.  The  screen  bypass  caps, 
C24-C29,  must  be  replaced. 


Photo  G   The  new  piate-tune  and  -load  capacitors    and 
modified  choke  L2  are  installed. 


1.  Completely  remove 
the  entire  amplifier  plate- 
tank  circuit  assembly,  in- 
cluding C42  (Plate  Tune), 
C43  (Plate  Load),  and  L4, 
Also  remove  bandswitch  S5 
and  auxiliary  loading  "door- 
knob" capacitors  C45,  C46, 
and  C47. 

2>  Remove  Z1  and  Z2,  the 
plate  parasitic  suppressor 
assembles.  Temporarily  re- 
move the  8122s  (VI  and  V2) 
and  the  delay-relay  tube 
(K4)  and  store  in  a  safe 
place,  If  necessary,  polish 
the  8122  anode  areas  with 
silver  polish  such  as 
"Twinkle"  silver  cleaner. 
The  same  may  be  done  for 
the  8122  plate  connector 
rings,  if  they  are  very 
discolored  Remove  and 
store  the  8122  ceramic 
chimneys  in  a  safe  place: 
They  are  fragile. 

3.  Carefully  remove  the 
plate  choke  (L2)  by  dis- 
mounting it  from  its 
brackets  and  unsoldering 
both  end  connections. 

4.  Unwind  choke  L2 
carefully,  leaving  only  ¥*" 
of  winding  on  the  ceramic 
form  If  you  have  access  to 
an  inductance  bridge,  then 
measure  the  inductance  of 
L2.  It  should  be  about  15 
uH,  but  this  isn't  very 
critical.  Store  L2  for  future 
installation. 

5.  Unsolder  and  remove 
C24  through  C29.  the  six 
500-pF,  1-kV  ceramic  screen 


bypass  capacitors;  be  very 
careful  not  to  damage  the 
tube  sockets  or  pins 

6  Install  six  new  220-pF, 
1-kV  ceramic  disc  capaci- 
tors in  place  of  the  six  just 
removed.  Use  high-quality 
X7R  dielectric  capacitors; 
avoid  type  Z5U  or  Y5V  or 
other  very  high-K  dielec- 
trics, as  they  tend  to  drift  in 
value  with  temperature  and 
age.  Use  the  shortest  possi- 
ble leads  on  these  capaci- 
tors! I  was  able  to  clip  off 
all  but  1/8"  of  each  capaci- 
tor lead  and  still  install  the 

new  bypasses  satisfactorily. 
If  you  can  see  the  capacitor 
leads  after  the  parts  are  in- 
stalled, they  are  too  long! 

7  Inspect  your  work  thus 
far:  Ybu  should  have  re- 
moved all  original  plate- 
tank  circuit  wiring.  There 
should  be  nothing  mounted 
to  the  front  panel  but  the 
meter  function  switch,  S4, 
the  meters,  power  switches, 
and  indicator  lamps. 

8.  Clip  off  any  remaining 
bus  wires  interconnecting 
components  in  the  8122 
plate  area.  The  chassis  in 
the  original  plate-tank  area 
should  be  bare  but  for  a  few 
ceramic  standoff  pillars 
and  the  bias-regulator  tran- 
sistors, Q1  and  Q2.  Be  sure 
you  have  removed  the  shaft 
which  originally  coupled  to 
the  Pfate  Load  capacitor, 
C43;  in  fact,  you  may  now 
remove  the  panel  bearing. 


as  it  will  not  be  used. 

9.  Install  three  #6  solder 
lugs  beneath  the  blocking 
capacitor,  C48  (a  ,001 -uF, 
5-kV  'doorknob"  type),  Re- 
install C48,  screwing  it 
tightly  into  its  ceramic 
pillar.  Atop  C48  install  one 
#6  solder  lug  with  the  lug 
body  facing  the  front  panel, 
and  tighten  a  #6  !4"  screw 
into  the  top  of  C48. 

10.  Reinstall  the  8122 
plate  rings  after  fitting  a 
ceramic  chimney  above 
each  socket  between  the 
ceramic  pillars.  Under  each 
#8  bolt  head  (those  which 
hold  the  plate  rings  to  the 
ceramic  standoff  pillars)  in- 
stall a  #8  solder  lug. 

11.  Remove  and  discard 
the  plate-ring  clamping 
screw  assemblies  (which 
consist  of  a  long  #6  bolt,  a 
short  metal  pillar,  and  a 
wing-nut).  Use  in  their 
places  a  #6-32  Vi"  plated 
bolt  and  lock-nut  for  each 
ring  assembly. 

12.  Install  plate  choke  L2 
in  the  same  manner  as  it 
was  originally  installed, 
dressing  the  high-voltage 
feed  end  along  the  ceramic 
form  down  to  the  high-volt- 
age feedpoint  which  is  the 
junction  of  R43  (15  Ohms, 
12  Watts)  and  C44  (.001  uF, 
6  kV).  Strip  the  new  end 
with  a  sharp  knife,  tin  the 
exposed  conductor,  and 
solder  to  the  high-voltage 
feedpoint  lug  near  the  high* 


voltage  interlock.  Then  use 
"Q-Max/'  or  high  tempera- 
ture coil  dope,  to  hold  the 
remaining  choke  winding  in 
position. 

13.  Use  #20  bus  wire  to 
connect  the  tube  end  of  L2 
to  one  of  the  three  solder 
lugs  beneath  C48,  the  plate 
blocking  capacitor.  Using 
%A "  wide  copper  strap  or 
the  braid  from  RG-58/U, 
complete  the  connections 
from  the  other  two  solder 
lugs  to  the  two  8122  plate- 
ring  solder  lugs  nearest  the 
center  pillar.  Keep  these 
straps  fairly  short;  mine 
were  about  1"  long. 

14.  Install  an  E.  F.  John- 
son-type #167-12,  200-pF 
variable  capacitor  in  the 
hole  previously  used  for  the 
plate-tune  capacitor,  C42. 
Install  a  Hammarlund  MC- 
20^SX,  2CH>F,2  54cV  variable 
capacitor  in  the  hole  pre* 
viously  used  for  the  band- 
switch,  S5.  Be  sure  to  use 
internal-tooth  lockwashers 
on  both  capacitor  bushings, 
and  tighten  bushing  nuts 
until  they're  very  tight- 
Note:  The  capacitors  called 
for  here  are  not  the  only 
types  which  will  work,  but 
they  do  work  well,  and  I 
happened  to  find  them  at  a 
local  flea  market.  Avoid 
large,  bulky,  air~variable 
caps  such  as  those  original- 
ly used  by  National  for 
80-10  meter  operation,  as 
they   tend  to  cause  prob- 
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Photo  D,  The  tank  inductor,  output  straps,  and  output  cable 
(connected  to  plate-load  capacitor)  are  installed. 


lems  with  parasitic  reso- 
nances, intermittent  ground 
paths,  etc.  A  pair  of  3" 
teflon-insulated  copper  or 
brass  discs  would  be  a  good 
substitute  for  the  MC-20-SX, 

15.  Install  the  plate  con- 
ductor as  shown  in  the 
photographs,  from  the  top 
of  C48  to  the  right-hand  (as 
viewed  from  the  rear  of  the 
amp)  stator  lug  of  the  MC- 
2G-5X  plate  tuning  capaci- 
tor. This  conductor  should 
be  at  least  SA"  wide  strap, 
about  five  inches  long,  i 
used  the  flattened  braid 
from  RG-59/U;  the  braid 
from  RG-8/U  might  be  a  bet- 
ter choice.  Half-inch  wide 
copper  flashing  also  would 
work  well, 

16.  The  plate  inductor 
may  now  be  built;  mine  is 
VA  turns  of  #10  solid  cop- 
per wire,  1VJ"  diameter, 
2V6"  long-  This  size  coil, 
used  with  the  capacitors 
specified,  will  resonate  the 
plate  tank  at  about  50  MHz. 
My  design  values  for  the 
tank  circuit  were  for  an  out- 
put impedance  of  50  Ohms 
and  a  Q  of  12.  These  goals 
were  obtained  with  the  sub- 
ject amplifier.  For  your  final 
trial,  install  the  8122s  in 
their  sockets  and  tighten 
plate-ring  assemblies.  In- 
stall the  tank  inductor, 
soldering  it  between  the 
stator  posts  of  the  new  tun- 
ing and  loading  capacitors. 

Allow  the  coil  to  self-sup- 


port, hanging  in  the  air 
about  three  inches  above 
the  chassis,  Check  tank  res- 
onance by  setting  the  plate- 
tuning  capacitor  at  mid- 
range,  then  coupling  a  gdo 
to  the  tank  coil;  tuning  the 
pi  ate- loading  capacitor 
through  its  range  should 
yield  a  dip  at  about  50 
MHz.  Spread  or  compress 
the  turns  of  the  tank  induc- 
tor until  the  plate-tuning 
capacitor  can  resonate  the 
tank  above  and  below  50 
MHz.  You  may  wish  to  use  a 
larger  conductor  than  #10 
wire  for  the  tank  coil;  I  sug- 
gest using  nothing  smaller. 
A  good  hint  regarding  the 
dimensions  of  the  inductor; 
Use  a  winding  length  that 
does  not  much  exceed  the 
winding  diameter,  to  keep 
Q  high. 

17.  Solder  the  output 
coaxial  cable  to  the  stator 
post  of  the  new  plate-load- 
ing control  and  a  nearby 
ground  lug.  Install  delay- 
relay  tube  K4.  Check  all  wir- 
ing. Install  amplifier  chassis 
in  its  cabinet  before  at- 
tempting to  apply  plate  volt- 
age! The  interlocks  will  only 
blow  fuses,  anyway. 

It  should  be  mentioned 
that  the  NCL-2000,  with  its 
passive  grid  circuit,  may 
create  high  IMD  products  if 
overdriven;  also,  its  rf  sec- 
ond and  third  harmonics 
will  be  disgracefully  high 
(down  less  than  20  dB)  if  the 
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Photo  £>  front  panel  of  six-meter  kilowatt,  Plate  tune  is  on 
the  left  plate  load  on  the  right  You  can  always  cement  a 
knob  over  the  remaining  hole! 


grids  of  the  8122s  are  driven 
to  conduction.  This  is  typi- 
cal of  any  class  AB2  ampli- 
fier, and  for  this  reason  I 
recommend  operation  in 
theABI  region  only  (no  grid 
current).  The  slight  increase 
in  output  power  derived 
from  class  AB2  operation  is 
not  worth  the  troubles 
which  might  be  created, 
both  with  your  fellow  hams 
for  in-band  "splatter/'  and 
with  your  neighbors  for  TVI . 

Running  the  modified 
NCL-2000  at  50.1  MHz  into 
a  Heath  "Cantenna" 
through  a  Bird  model  43 
coupler/meter  using  a  type 
1000B  slug,  I  recorded  the 
data  shown  in  Table  1.  It 
works! 

Note  that  the  80  Watts 
drive  power  does  not  ap- 
pear at  the  8122  grids;  the 
NCL-2000  has  an  internal 
resistive  attenuator  which 
absorbs  most  of  the  signal.  I 
used  a  Heath  SB-110A 
transceiver  as  the  exciter 
for  these  tests,  and  it  hap- 
pens to  have  80  Watts  out- 
put. Any  exciter  in  the  25-to- 


100-Watt  [output)  region 
should  work  quite  welL 

Remember  to  keep  grid 
current  low  (0  to  1  mA)  for 
the  nicest  sounding  signal, 
and  keep  screen  current 
low  (per  NCL-2000  instruc- 
tion manual)  to  ensure  long 
tube  life.  You  may  note  that 
the  new  plate-load  control 
has  quite  an  effect  on 
screen  current;  tune  it  for 
the  most  output  which  co- 
incides with  the  lowest 
possible  screen  current.  In 
the  model  amplifier,  I  was 
able  to  achieve  over  700 
Watts  rf  output  with  nearly 
no  screen  current. 

I  invite  further  inquiries 
related  to  this  article  and 
shall  be  glad  to  help  pro- 
spective builders  in  any 
way  I  can,  Unfortunately, 
the  amplifier  I  modified 
does  not  belong  to  me,  so  it 
is  no  longer  available  for 
me  to  look  at;  however,  the 
memories  of  this  modifica- 
tion are  vivid  enough  so 
that  I  probably  can  be  of 
help  to  anyone  needing  it 

Good  DXing  on  six)  ■ 


SSB/CW 

Switch 

SSB 

Ep 

2.8  kV  no-load/2.2  kV  fulMoad 

"P 

225  rnA  idling/535  mA  driven  (2-tone) 

'9 

0 

Is 

5  mA  (driven) 

Pin 

80  Watts  to  rf  connector 

Pout 

760  Watts  rf 

Table  1.  NCL-2000  controls/meter  readings. 
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Microcraft's  New  Morse-A-Word! 


CQ- 


Eight  character  moving  display. 

Built-in  code  practice  oscillator. 

Excellent  for  learning  Morse  Code.      ^"5^ 

Complete  — «  no  CRT  or  expensive 
extras  needed. 

Decodes  audio  CW  signals  from  your 
receiver's  speaker  and  displays  letters, 
numbers,  punctuation  and  special  Morse 
characters  as  the  code  Is  received. 


MORSE-A-WORD  Kit  with  4  character  readout 
MORSE-A-WORD  Kit  with  8  character  readout 
MORSE-A-WOHD  wired  &  tested  with  8  character  readout  . 


i  i  u i 


UOPLB 
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MAWK4  $149,95 
MAWK-B  $169,95 
MAWF         $249.95 


Send  check  or  money  order.  Use  your  VISA  or  Master  Charge*  Add  $3*50  shipping 
and  handling  for  continental  U.S.   Wisconsin  residents  add  4%  State  Sales  Tax, 


*7Hicnacn&£t 


Corporation  Telephone:  (4141241-8144 

P.    O,    Box    513G,       Thiensvifie,    Wisconsin    53092 
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ENTRAL  NEW  YORK'S  FASTEST  GROWING  HAM  DEALER 
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Featuring  Yaesu,  Icom,  Drake,  Ten-Tecr  Swan,  DenTron,  Kenwood,  KD%  MFJ,  Microwave  Module,  Tempo, 
Aatron,  KLM,  Hy-Gain,  Mosley,  Larsen.  Cushcraft,  Hustler,  Mini  Products,  Bird.  DSFf  Mirage,  Vifaroplex,  Bench- 
er, Info  Tech,  Universal  Towers,  Callback,  ARRL  Astatic,  Shu  re.  We  service  everything  we  sett!  Write  or  call 
for  quote.  You  Won't  be  Disappointed. 

We  are  just  a  few  minutes  off  the  NYS  Thruway  (190)  Exit  32 


Wantn 
K2IXN 

Call  Toll  Free:  1-800-448-7914 


ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING 
ORISKAHY,  NEW  YORK  13424 


ISKAMY,  NEW  YORK  13424  Bob 

WA2MSH 

New  York  State  Residents  Call:  315-337-262Z  or  315-337-0203 


TWO  REAUY 


THE  JOYSTICK  V FA  (Variable  Freq  Antenna)  claims  Un- 
beaten scoring  over  commercial  and/or  conventional 
antennae. 

•  Sim  pie,  rap  id  erection  •  Not  on  I  y6-t>andbu  I  CONTINUOUS 
0.5  -  30M-hz.,  incl.  BC  &.  MARS  ■  Omni -directional  •  Substan- 
tially Harmonic  FREE  #1,000,000  miles  per  wan,  world 
record!  #  Poor  QTH's  enhanced!  CLIFF  DWELLERS  DREAM 
ANTENNA!  •QUOTE  Irom  RADIO  ZS  (South  Africa}  A 
remarkable  antenna  wilh  great  possibilities..  Its  physical  size- 
makes  confined  space  operation  a  practicaf  proposition''. 

SYSTEM  (A'  S1 10.00 

150  W.P.E.P,  &/or  Receiving  only 

SYSTEM  'J1  513flr<00 

500  W.P.E.P.  a  for  Improved 
0  Factor  Receive 

UP-DATE  FOR  THE  EIGHTIES 
NEWJOYMASTER 

You  get  all  the  JOYSTICK  VFA  top-notch  capability  phis. 
the  JOYM ASTER  BONUS  of  EARTH  INDEPENDENCE.  This 
new  system  gives  youTUNED  ART  I F I  Cl  A  L  E  ART  H  rad  i  ais  on 
ham  bands  80  thru"  10"  Now  snap  you*  fingers  at  99%  of 
QTH  problems1 

SYSTEM  'JM1'  S  147.00 

150  W,P,E.P.  Stlor  Receiving  only 

SYSTEM  <JM2'  $162-00 

500  W.P.EP.  Sfor  improved 
O  Factor  Receive 

JOYSTICK  VFA  OWNERS,  update  your  system  to 
JM1/JM2  lor  $66.00  and  $101.00,  respectively,  Push  Master- 
charge/  Visa  no.  o  r  c  hec  k  or  request  F  R  E  E I  iterat  Lire,  A 1 1  goods 
assemble  easily  from  the  pack  -  then  you  have  your  RE  ALLY 
COMPACT  ANTENNA  SYSTEM.  Matching  ATUs.  Air  mail 
cost  incl, 

PARTRIDGE  ELECTRONICS  LTD 

8,  Partridge  House, 

G3CEO   Broadstairs,  Kent,  England.    G3VFA 

Tel:  01 144  0843  62535 

■ _J 


Please  send  all  reader  enauiries  directs 


FEDERAL  FREQUENCY 
DIRECTORY 

2  -  420  MHz  Inclusive 


OVER    100,000    FREQUENCY   ALLOCATIONS 
FROM   OFFICIAL   U.S.  GOV'T    RECORDS. 

UNCLASSIFIED  UNDER  THE  FREEDOM 
OF  INFORMATION  ACT 


AIR   FORCE 

ARMY 

NAVY 

COAST  GUARD 


JUSTICE 
TREASURY 
NASA 
FCC 


STATE  DEPT, 

FAA 
INTERIOR 

AGRICULTURE 


ALL  LISTINGS  ARRANGED  BY 
FREQUENCY,  AGENCY  AND  LOCATION 

A  BIBLE  FOR  SHORTWAVE    BUFFS 
AND  SCANNER  LISTENERS 

Order  Now.* 

Only..  $14.95  j>352     Grove  Enterprises,  Inc, 

Postage  Paid  within  continental  U.S.  Route  1.  Box  156  K 

Add  $2.00  if  mailed  overseas*  Brasstown,  NC   28902 

All  payments  must  equal  U.S.  Exchange, 


Dealer  inquiries  Invited 


rrrris-iooF  a  ms-iooi 

*$249^ 

IN  STOCK  NOW 

INTRODUCTORY 
I  OFFER 

PLACE  QUANTITY 
ORDERS  WOW, 

SAVE! 
Less  Boards  and  Fans,  Assembled  Add  $45+00F 

6  Slots  Populated  with  Connectors 


COMPLETES  100  SYSTEM 


ALL  NECESSARY 
POWER  SUPPLIES 


*1 2  Slot  Motherboard 
Fully  Terminated 

*3QA  of  +8V 
6Aof±16V 

*Disc  Power  Supply 
8Aof+24V 
5Aof+5V 
1Aof-5V 

*AII  Steel  Frame 

DELTA 
15392  Assembly  Lane, 

(714) 


*22DVACor  110VAC 
50  or  60  Cycle  Operation 

*Low  Voltage  Tap 

*Nyion  Card  Guides 

*ConnecTors  Supplied 
for  up  to  4  Drives 

*0ptional  Fans  Mount 
Neatly  on  One  Side 

PRODUCTS        ^357 
Huntington  Beach,  CA  92649 

398-1492 


jimHyde  WB4TYL 
u  Street 
rycrassCA  37501 


The  Confidence  Builder 

a  CW  speedometer 


So  you've  been  building 
your  code  speed  by 
copying  signals  'off-the- 
atr"?  But  you  can't  get 
W1AW  much  because  of 
QRW  or  perhaps  you  have 
to  be  elsewhere  while  the 
code-practice  session  is  on-' 
How   will   you   ever  know 


|U5t  how  fast  you  are,  or 
whether  you're  quite  ready 

to  face  the  examiner' 

Why  don't  you  try  this  In 
lie  fun  box— my  "Conti- 
denc  e  Machine"?  It  not  on- 
ly is  an  excellent  code- 
practice  oscillator,  but  it 
also  can  tell  you  the  num- 


/ 


A. 


ber  of  words  per  minute  be- 
ing sent  or  received.  On  top 

of  that,  it  filters  out  pops, 
snorts,  whistles,  roars,  and 
other  background  noises  so 
that  you  hear  only  an  easy- 
to-copy,  clean  musical 
tone.  If  you  can  get  the 
signal  at  all,  you'll  hear  only 
599s  from  each  station. 

Even  more,  once  the 
parts  are  assembled,  this  is 
a  one-evening  construction 
project  with  a  cost  running 

less  than  $10  if  you  use  your 
junk  box  The  values  of  the 
resistors  and  capacitors  are 
not  sacred,  so  if  your  junk 
box  has  something  within 
25%,  use  it  An  assumption 
has  been  made  that  the 
people  most  interested  in 
building  this  project  will  be 
Novices  or  Techs  looking 
for  their  General  tickets. 
For  this  reason,  construc- 
tion details  are  kept  as  sim- 
ple as  possible.  Also,  there 
is  no  attempt  at  scholarly 
discussion  about  how  ev- 
erything works,  lust  build  it 
and  have  fun! 


How  It  Works  — An 
"Unscholarly"  Discussion 

The  Confidence  Machine 
is  a  simple  counter  which 
counts  the  number  of  taps 
of  the  key  and  then  trans- 
lates the  count  into  words 
per  minute,  In  sending 
everyday  English  by  Morse 
code,  you  must  tap  the  key 
an  average  of  2Vi  times  for 
each  letter  and  12%  times 
for  each  average  5-letter 
word.  Count  the  taps  for  a 
minute,  divide  by  1 2 Vi ,  and 
you  have  the  number  of 
words  per  minute  (Sounds 
like  that  old  Texas  joke 
about  the  midget  who 
figured  the  number  of  cows 
in  a  herd  by  counting  legs 
and  dividing  by  4!) 

Design  of  an  electronic 
device  that  will  divide 
numbers  by  12Vi  is  compli- 
cated, but  dividing  time  by 
the  use  of  a  555  IC  timer  is 
easy.  This  means  that  we 
can  divide  a  minute  by 
12V4,  and  the  number  of 
taps  during  this  shortened 
period  represents  the  num- 
ber of  words  per  minute. 
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Fig.  7.  The  "Confidence  Machine/'  a  code-practice  oscillator  with  code  speedometer. 


(Don't  spend  a  lot  of  time 
trying  to  think  about  that, 
George.  lust  trust  me  and 
read  on.) 

We  can  count  either  the 
taps  of  the  key  or  the  bursts 
of  CW  tone  from  a  receiver. 
If  we  are  going  to  count  the 
dots  and  dashes  coming  out 
of  a  receiver,  we'll  need 
something  which  will  con- 
vert each  burst  ot  sound  in- 
to a  single  electrical  pulse 
Since  the  receiver  puts  out 
varying  levels  of  alternating 
current  at  the  phone  jack, 
we  can  rectify  this  current 
and  apply  the  positive 
pulses  to  the  input  of  a 
NAND  gate  Schmitt  trigger 
The  Schmitt  trigger  can 
then  trigger  the  audio  oscil- 
lator and  the  pulser  the 
same  as  a  key  does,  (A 
NAND  gate  is  an  inverter.  If 
all  inputs  are  positive,  the 
output  is  zero  — it  turns  off. 
But  if  any  one  of  the  inputs 
is  zero,  the  output  is  posi- 
tive—it turns  on.) 

So,  when  we  apply  a 
positive  pulse  to  the  input 
of  the  NAND  gate  Schmitt 


trigger,  the  output  drops  to 
zero  (ground),  triggering 
both  the  audio  oscillator 
and  the  pulser.  The  audio 
oscillator  produces  a  tone, 
and  the  pulser  produces  a 
positive  pulse  which  goes 
to  the  counter  chain. 

Each  of  the  counter 
chains  has  a  decade 
counter,  a  latch  (for  tem- 
porary storage  of  the 
count],  and  a  BCD-to-seven 
segment  decoder  (to  trans- 
late the  binary-coded  count 
into  a  readable  number  in 
the  display). 

The  decade  counters  are 
controlled  by  pins  2  and  3. 
They  will  count  when  either 
pin  2  or  3  is  at  ground,  and 
they  will  clear  when  both 
pins  2  and  3  are  made  posi- 
tive. In  a  similar  fashion, 
the  latches  are  controlled 
by  their  pins  4  and  13.  A 
positive  pulse  at  these  con- 
trol pins  causes  the  latches 
to  store  or  remember  what 
the  count  was  at  the  time 
the  positive  pulse  arrrived. 
A  second  pulse  will  cause 
the  latches   to   forget   the 


previous  count  and  store  a 
new  count. 

The  pulses  which  cause 
the  counters  to  clear  and 
the  latches  to  store  the 
count  are  generated  by  the 
clock  (U4).  This  is  a  555  IC 
timer  set  up  to  deliver  a 
posii iv6  outpul  for  4  8 
seconds  followed  by  a  drop 
to  zero  (or  ground)  for 
about  .1  seconds  As  the 
output  of  the  clock  goes 
positive,  a  positive  pulse  is 
delivered  to  the  control 
pins  of  the  counters 
(through  C8),  clearing  the 
counters.  The  voltage  to  the 
control  pins  immediately 
drops  low  through  R7  and 
the  counters  are  able  to 
start  counting  again. 

Part  of  the  output  from 
the  clock  is  fed  to  the  in- 
verter, shown  as  U1 B*  A 
positive  input  to  a  NAND 
gate  causes  a  zero  output 
from  the  gate.  On  the  othi*r 
hand,  a  zero  input  causes  a 
positive  output.  During  the 
tenth  of  a  second  that  the 
clock  has  a  zero  output,  the 
output    of    the    inverter    is 


positive.  This  positive  pulse 
is  delivered  to  the  control 
pins  of  the  latches  and  the 
count  is  stored. 

The  combination  of  all 
this  action  causes  the 
device  to  count  continu- 
ously, and  at  the  end  of 
each  4.9-second  period,  it 
will  display  the  count  made 
during  the  previous  period. 

The  LED  tied  to  the  trig- 
ger bus  serves  no  really 
useful  purpose,  but  it  does 
provide  visual  monitoring. 
You  may  want  to  eliminate 
it,  but  every  science-fiction 
movie  fan  knows  that  all 
computers  are  supposed  to 
have  blinking  red  fights  on 
the  front  Besides,  it  does 
look  impressive  when 
you're  showing  off  to  visi- 
tors in  the  shack. 

Construction  Hints 

Co nstruction  should 
begin  with  the  power  sup- 
ply. The  requirement  is  for 
about  240  mA  at  5  volts  ICs 
in  the  7400  series  require  at 
least  4.5  volts  and  simply 
will    not    operate    if    the 
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Fig.  2. 


Parts  List 


Component 

Price* 

R1,R2 

4.75k  Ohms,  %  Watt 

5  for  .25 

R3 

10k  Ohms,  variable  (trimmer  MDL 

TR11) 

.35 

R4 

10k  Ohms,  Va  Watt 

5  for ,25 

R5 

1  megohm,  variable  (trimmer  MDL 

TR11) 

.35 

R6 

15k  Ohms,  Va  Watt 

5  for  .25 

R7,Ra 

560  Ohms,  Va  Watt 

5  for ,25 

R9 

100  Ohms,  Va  Watt 

5  for  .25 

C1 

.047  uF  disc 

5  for  .30 

C2 

4J  uF/16  V 

.14 

C3,C4 

1  UFH6V 

2®  ,15  = 

,30 

05,(37,08 

,01-uF  disc 

5  for  .30 

C6 

10  UF/16V 

.14 

D1-D4 

diodes  1N4QG6 

10  for  1.00 

U1 

SN  7413  dual  Schmitt  trigger 

-40 

U2fU31U4 

LM555  timer 

3  #  .39  = 

1.17 

U5fU6 

SN7490  decade  counter 

2  @  ,45  = 

-90 

U7.U8 

SN7475  quad  latch 

2  @  .49  = 

.98 

U9.U1G 

SN7447  BCD-to  7-segment 

2  @  .59  = 

1.18 

Readouts 

MAN-81  common  anode 

2  @  .99  = 

1.98 

Speaker 

T-T  Radio  Shack  40-247 

1.89 

Options 

LED  1       LED  monitor  may  be  any  small  LED 
Perfboard         .10  spacing  4 Vz  x  6,  Radio  Shack  276-1394 
Input  Transformer        Radio  Shack  273-1380 
(C  sockets:      8-pin  wire-wrap  3  @  .39 

14-pin  wire-wrap  3  @  .39 

16  pin  wire  wrap  4  @  .43 


1.29 

1.17 
1.17 
1.72 


Parts  for  Power  Supply 

Filter  capacitor         2200  uF/16  V 

Filament  transformer         117/6.3  V  Radio  Shack  273-1384 

Diodes  — any  general-purpose  diodes 


1.99 


*  Except  where  Radio  Shack  parts  are  specified,  all  prices  are  from 
the  1979  catalog  of  Jameco  Electronics,  1021  Howard  St.t  San 
Carlos  CA  94070.  (Add  5%  for  shipping  and  75c  for  insurance. 
Minimum  order,  $5.00.)  Delivery  time  8-10  days. 

Keep  your  cost  down  by  substituting  when  possible,  For  instance, 
you  need  only  one  of  the  ,047-uF  disc  capacitors,  but  you  must 
order  a  minimum  of  five.  Use  the  balance  of  them  for  C5,  C7,  and  C8 
instead  of  the  -01  uF  called  for.  Also,  the  Radio  Shack  catalog  lists 
Va-Watt  resistors  at  2  for  19c.  This  is  a  slightly  higher  cost  per 
resistor,  but  you  can  buy  a  minimum  of  two. 


voltage  rises  much  above 
5.5  volts.  Despite  this  nar- 
row operating  range,  the 
power  supply  need  not  be 
complicated.  Four  C  or  D 
cells  in  series  will  do,  or  you 
can  make  a  power  supply 
from  a  63-volt  filament 
transformer  as  shown  in  the 
drawing.  Use  just  about  any 
general-purpose  diodes  in 
the  bridge  rectifier.  (You 
can  probably  get  a  package 
of  a  dozen  or  so  for  a  dollar 
at  Radio  Shack.)  The  filter 
capacitor  need  not  be  ex- 
actly 2000  uF;  use  whatever 
you  have  that's  close. 

the  measured  output 
l  torn  the  power  supply 
above  will  be  about  8  volts 
without  a  load  However, 
under  the  load  presented  in 
this  device,  the  output 
drops  to  a  little  over  5  volts. 

The  power  supply  should 
be  mounted  on  the  base  of 
the  cabinet.  Be  sure  to 
leave  room  for  mounting  a 
small  input  transformer— 
as  will  be  discussed  later. 

Construction  will  be 
greatly  simplified  by  using 
a  perforated  board  with 
10-inch  spacing.  The  ICs 
can  be  mounted  on  this 
board  without  drilling.  The 
input  terminals,  the  speak- 
er, the  readouts,  and  the 
LED  monitor  will  need  to  be 
mounted  on  the  face  of  the 
cabinet.  In  my  own  con- 
struction, I  used  the  perf- 
board as  the  face  of  the 
cabinet  and  mounted  ev- 
erything in  plain  sight. 

However  you  may  decide 
to  do  it,  you  may  lay  the 
parts  out  in  much  the  same 
configuration  as  is  shown  in 
the  schematic.  You  will 
need  to  provide  for  three 
common  points  of  connec- 
tion: a  positive  bus,  a 
negative  or  ground  bus,  and 
a  trigger  bus. 

Except  for  R5  and  C6,  the 
values  of  the  resistors  and 
capacitors  may  be  varied 
up  to  25%  without  serious- 
ly affecting  performance. 
Use  your  junk  box,  I  strong- 
ly recommend  the  use  of  IC 
sockets.  They  make  con- 
struction and  troubleshoot- 
ing much  easier.  The  wire- 


wrap  type  of  socket  is 
slightly  more  expensive,  but 
it  is  easier  to  work  with. 

The  cheapest  way  to  pro- 
vide for  the  input  is  to  leave 
wires  hanging  from  the  two 
inputs  which  then  may  be 
connected  to  the  key  or  the 
receiver.  The  wire  for  the  in- 
pul  from  the  receiver 
should  be  provided  with  a 
plug  for  the  phone  jack  of 
your  receiver, 

I  he  input  transformer 
(T1)  is  a  voltage  step-up 
transformer  and  may  not  be 
needed  with  your  receiver. 
Measure  the  output  voltage 
at  the  phone  jack  of  your 
receiver  by  inserting  a 
phone  plug  connected  to 
your  volt  ohmmeter.  Tune  a 
CW  signal.  If  you  have  at 
least  3  volts  peak  ac  at  the 
phone  jackp  you  may  elimi 
nate  the  input  transformer, 
but  better  performance  will 
be  obtained  from  all  receiv- 
ers if  the  transformer  is 
used.  If  a  transformer  is 
needed,  use  any  step-up 
transformer  you  have.  I 
used  an  output  transformer 
from  an  old  receiver,  con- 
nected backwards  so  that  it 
stepped  up  the  voltage. 

The  bias  control  (R3)  and 
the  calibrate  control  (K5) 
need  be  set  only  once,  so 
they  may  be  mounted  in- 
side the  cabinet. 

Put  a  100-Ohm  resistor  in 
series  with  the  common 
anode  or  common  cathode 
of  the  LED  displays.  Be  sure 
to  determine  whether  you 
are  using  a  common-anode 
or  a  common-cathode  type 
of  display  before  ordering 
your  BCD-to-seven-segment 
decoders.  A  common  an- 
ode requires  a  7447  and  a 
common  cathode  requires 
a  7448.  Of  course,  the  com- 
mon anode  is  tied  to  the 
positive  bus  [through  the 
limiting  resistor)  and  the 
common  cathode  is  tied  to 
the  negative  bus  (through 
the  limiting  resistor). 

The  choice  of  LED  dis- 
plays should  be  governed 
by  cost  and  availability. 
The  MAN-71  (red)  or 
MAN-81  [yellow)  fit  nicely 
into  a  14-pin  IC  socket  and 
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cost  about  a  buck  each.  The 
FND-70  costs  about  70 
cents,  but  is  available  only 
in  the  common-cathode 
type. 

Calibration  and  Operation 

Turn  the  power  on  and 
rotate  the  bias  control  (R3j 
until  a  continuous  sound  is 
heard  from  the  speaker. 
Then  reverse  the  rotation  of 
the  bias  control  until  the 
sound  just  stops  Leave  the 
control  set  here. 

If  no  tone  is  heard,  check 
wiring  to  U1  and  U2.  If  the 
volume  is  too  low,  increase 
the  value  of  C2;  if  it  is  too 
high,  decrease  the  value  of 
C2  If  you  desire  to  raise  the 
pitt  h  of  the  tone,  vou  may 
place  another  resistor  in 
parallel  with  R2 

Connect  a  key  to  the  key 
input  and  tap  it  a  few  times, 
There  should  be  an  audio 
output  and  a  readi  n  g 
should  appear.  After  a  few 
seconds  more,  the  reading 
should  drop  to  zero.  This  in- 


dicates   all    systems    are 
working. 

Begin  tapping  the  key 
with  a  steady  rhythm, 
counting  the  taps  for  a  full 
minute.  Multiply  the  count 
by  ,08  and  this  will  be  the 
number  of  words  per  min- 
ute, (For  instance,  if  the 
count  is  77.  multiply  77  by 
08  to  arrive  at  6,16  or  6 
words  per  minute.)  Again 
tap  the  key  with  the  same 
steady  rhythm  and  rotate 
the  calibrate  control  (R5) 
until  the  readings  corre- 
spond to  the  computed 
words  per  minute.  (Using 
the  above  example,  the 
readings  should  show  6.  If 
the  machine  is  set  perfect- 
ly, and  if  the  timing  of  the 
taps  is  perfect  the  machine 
should  read  6  most  of  the 
time.  But,  since  we  obvious- 
l\  are  not  dealing  with  ex- 
actly 6  wpm,  the  reading 
should  jump  up  to  7  a  cou- 
ple of  times  during  the  test 
minute.)  You  can  get  better 
calibration  by  trying  several 
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times  at  different  speeds. 

Now  turn  on  the  receiver 
and  tune  a  good  CW  signal. 
Connect  the  receiver  input 
of  the  Confidence  Machine 
to  the  phone  jack  of  the 
receiver.  Start  with  the 
volume  low  and  increase  it 
until  you  begin  hearing 
clean  dots  and  dashes.  Too 
high  a  setting  of  the  volume 
will    cause    a    continuous 


T4  4  7 

BCD    TO 
f  -SEGMENT 


—  8  IN 

—  C  IN 


—  OiN 
£-A  IN 

— GND 


Fig.  3. 


tone  and  also  cause  the  trig- 
ger to  be  tripped  by  noise 
This  gives  a  false  count  So 
keep  the  volume  as  low  as 
possible. 

The  Confidence  Machine 
is  intended  to  be  a  learning 
tool  only,  and  it  is  doubtful 
if  it  can  be  used  in  an  actual 
QSO.  However,  it  is  fun  to 
build  and  is  certainly  fun  to 
use.  Try  it;  you'll  like  it!B 
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CLUTTERFREE  MODULAR 
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P.O.  Box  5103  Tacoma,  WA  98405 
(206)  572-8570  9  a.m. — 5  p.m. 
(206)  759-1611  Evenings 


^89 
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JAN  EL 


LABORATORIE 


■ 


* 


CLASSIC  2  METER  PREAMP 


Inn  widely  usefl  2  meter  preamp  *s  proOaoJy  the  nwsl 
m*»  faday  One  mocte«  Qrtjwides  a  uniformly  low 
ftgiiit  kihs  trie  lutt  band  Equaiiv  apptteaoie  tor  px  am 
SSe  EM  d?»4  OSCAR   >a  d6  gain  2  dE  nose  iigm 

Medal  1«4PS  1+MUMHe 


.->.  pOM 


MODEL 

30PB 

sore 

137PB 

144  PS 

PM^I 

QSAB 

QSA6 

220P8 

432PA 

432PC 

432PE 

t44CF 
437CF 


DESCRIPTION  PRICE 

PflEAMPS 

28-30  M  Hj  IBNC!  $  3155 

50-52  MHitB  NCI  215$ 

57-54  MH*  (BNCr  21.95 

135-139  WHr  IB  NCI  ?1  95 

144-i4smh*ibnci  21.95 

2m  Prtamp  Module  tSokter  Terminal  1 655 

144. 14B  MH*  few  Tramcci ten  4 SO -239)  4 1 55 

50-52  MHi  (S0-2391  4355 

220-225  MH^fi NCI  ?1^5 

430-450  MHilB NO  33  dB  mvinttfn  H F  33.00 

420-450  WKj  iBNC  ?  D  dB  muirnum  NF  54  55 

1,0dBiyprt*«NF  90,00 
Anv  vnqk*  frequency  t*lw«i  30  and  50.  or  148-1 74  MRr  f  BNC)         27 .00 

CONVERTERS 

144-146  MHj  IN.  28-30  MHz  OUT  (BNC!  $  79  95 

Zndavsul  »Of  1*<CF  (146-148  IN.  28-30  QtfT>  1200 

432-434  MHj  IN,  7B-30  IIHiOUT  1BNCI  7955 

2rK3«vfi*t  for  4J2CF  (434-436 IN,  20-30  OUT)  1GS0 
( Ai»  ttailabtt  with  434-436  MHz  IN  and  2B-30  MHz  OUT,  (Oscar  B 

Mode  J|  7555 


For  6  Meier  Transceivers 


$43.95 


UHF  PREAMP5 


$33.00 


Law  Co* I  AH  Around  Fitonlt 

ti'u  two  %tig*  w  o*ovidei  fnan  sens--'  *i'v 

BOOK  Ihe  MHZ  o»nd  A  to*  3  5  dB 

no***  injure  ma***  wnk  presmo  ftta!  tot  mosi  *ttr>- 

teui  .\0&K&'>*Cr\\    C.'tr  ON  U*#d  '.v   r    rrtDdei     '  *.:iE 


it  The  "eon  wji  pecu  d'  OSA  f  6 

ntetets 

ixvrwli  J  '  iattelor  5< 

l 
nee  re-   Model  Q5A-6. 


j$@ 


Of-A 
01 -A 

oa- A 

17013 
17010 
17014 
03006 
03006 

ISOLINE 

432FA 

43SFA,2 


OSCILLATORS 
Precnion,  5pecitv  4  or  10  MHr 
10  to  1  Digital  Divider 
Eight    f 0  to  1  Dividers 

USEFUL  ACCESSORIES 

BNC  to  BNC,  36"  RC-58CU  Cable 

BNC  io  UHF.  3tV'  RG  5BC  U  CabJ* 

BNC  to  RCA  Phpno,  36'  RG-58C/U  Cable 

Adaptoi.  BNC  Plug  to  UHF  Jack 

BNC  Connector,  UG-B8/U  for  RG-5B  size  cabJe 

MISCELLANEOUS 

Antenna  Isolator.  144  174  MHz  ISO-239] 

Cawitv  Pillar.  .5dB  Ion 

Cavity  FIHtT,  -2  dB  mtiinium  iou 


S  7955 
1155 

2755 

S     600 

6  00 

G.OO 
4r00 
l  25 


i  14.95 
105  00 
1 1 5.00 


Model  432PA  JftMSGMHr 
EiiwneJ?  Sensitive 


S  9  0.00 


\* 


$54.95 


«Sf«'e  i« 
prermtun  Ateie-^&Hhe 
0  cr©v»' 


Our  Finest  UHF  Preamp— t,0d6  HP 

.  -*sctcxi  nr  m&s 

today  **e  corffO 
'    ■''  and  a*tr"" 


Model  4i?P€  4»4«omhz 


■ 


QSA5  PREAMP 

For  Transceivers 


EancAk 
Moo>i4J2P£ 


THeQ&ASpte*" 
me  ry  enetitweig  f na  t 

transceiweTi 

nompc 

can  be  uovd  eMh  virtusMif  an  2  < 

a>  mocKi  —  p  V  SS6 

lteoeo  a  :  - 


it  panet  5*  u_r.  9 

w«fr*  tot  e«€«p1«)nw  tafiMnrey 
to   opfitize    me    pe*t<ymenc* 


fMeaatJcr 
r«3u-pd  Thsivamo 
nansceAifianaon 

I'anVTal  pOen*  <S 

ma  Hattfi  or  me  0SA  5 

tyeemO  to  C*  DypataiaEt 
■ay^  o'  rhe  OS*  5  p«or 
Tn«  ojvn  naJi  been  set 
»    S    rnelf* 


10  METER  PREAMP 
Oscar  Soecia  I 


ttat  to*  puiwng 

■ajcr»i»«-  lor  p*OCM 
-ngrr^r.  ris&e    OSCAR  OSO'x    TH  oe  aai* 

?  d£  ,-jc  povi 

""unn  be  • 
Model  30  PB  2t  30MHz. 


Model  PM1 


6  MFfTER  PREAMP 
Idea!  for  DX 


S21.95 


PREAMP  MODULE 


ion.  norst*  [ 


<  i 


•■ 


-de  pov.-  -^nnoclc 

Model  50PB  5D-52MH«.     Model  53PH  S3-$«MHr 


■SEL 


uij'e  1c  Of ' ' 


220  MHz 
■     tow  Noise  Praam  p 

9  gain 

Model  220PB 


$21.95 


$65.95 


DAIWA 


Interference  Filters  from  J,  W.  Milter 


$105,00 


RF-660 


$20-95 


Coaxial  Switches 

2  Position/Model  CS  201 

4  Position/Model  CS^401 


RM40 


S135.95 


SWR  St  Power  Meters 

Models  CN  720,  CN  620  and  Cfvj  630 

Pro  fern  anally  ei-iejnflered  cavity  construction. 

Power  Riling   2.5kW  PEP.  UWCW 

Impedance .  50  Ohrfis 

Connector):  SO  239 

tn«rttori  Lou:  Lest  than  2  dB 

VSWR    1  1.2 

Maximum  frequency    500  MHz 

liolition     Better   than  50  dB  at  300  MHz. 

better   than   45  dB  it  450  MHz-  adjacent 

terminal. 

Untried  Term  in  aK  grounded 


RF  Speech  Processor 

Models  RF400&  RF-660 

Increases  talk  power  with  splatter  free  Ddete- 

nun     RF    clipping    assures  low  distortion, 

Simply     install     between    microphone     jnd 

tranimrtter. 

Talk  Power;  Better  than  6  dB 

Frequency  Response:  300-3000  Hi  it  12  dB 

down. 

Distortion:    Less  thin  3%  at  1  kHf.  20  dB 

clipping. 

Power  Requirement:  RF440  s#lf  contained. 

AC  power  supply:  RF-660  1 3.5 Vdc  external 

supply. 


CN  720  and  CM  620 

Frequency  Range    I.B-150  MHj 
SWR  Detection  Sensftiviiy:  5W  mm, 
Power:  3  Ranges  {Forward.  30  TOO- 100WI 
(Reflected,  4 '40 /200Wrl 


Low  Pass  Filters 

El|hnn;iln  ni  i^nafiy  i\niwlii  IryldrlpFDritP  I 

,Kjii>  filltaF^lH  HlHjru.  ■.'•' 
i-i£[iEI«l  m  Hiii«iiii«iiiT(i'.  m  il i mm-  Hum 

■<•.    Mipgl  and  ULlll-  -Mr-ir  hiJ    .In "  • 

inwrrion  \au  3dB  irt*n     VWSH  1 

Ati nn uatmn  firea«(«i  than  iTEi  MM  Kh»ri    II  IIHj 

CS1TT-  Z5W  AM  WW  PfiPSSB 

C5id  7    itwow  A-M  ;nurj',y  i-»  !■  -. ■■,, 

High  Pass  Filters 


619  50 
53680 


Whs/i  irtfUlttd  m  ihm  Bnlcnna,  *\immxiv  w 

jrtXlty  riktuciF  rr :\nt  mrt  nvnrl n.-- 

to  TV  Or  FM  r*Ci:¥«ri  ciijwrl  Uf  amatKU* 

rddiO  frHHinki fork  Jinl  .i":rr  ii  i+!  lr«q.j|TCy  $10.18 

radiCI  StWCBi    FsHftt  *ft*>i  ill  h-rcvw        ftTO   18 

4D  UH£  tj>  9  [KMrtf  1  JClCir  (Jf  Pitn-  lhd« 

t  .000.000  1    lmpwano»C4T3  .n30 'i*-.n- 

CS13-T2   75,75  ohm:  C-5 S3  T3  30U'3orj..' 


*■:    Audio  Interference  Filters 

■ 

mmmnt  Cm  f irr.e  jnu:-  -i  r 

Ottwr  rwho  m  *iCiL  C-5C5-S 

Mpw  luu  si  *arJ>o  •fx;»t»r^i  f  Cttnuiti  at 

pur,  CB06-P  *kStJMi  im  m*«t<    >  "<i  On«t 

MlttkttM 


45  07 
•6  67 


AC  Power  Line  Filters 


i«v  TV"  i  «m  *«feo4,  *«e 


Q  —  *i 


-50&l   3-«cie#>  tC  r«**f^  3  A 
rSDB4_  S«cx«vr  I  ,  *m 


m « 

*  S33 
118  35 

^^FP 

S14050 


CN-620 


CN630 

FfeqiMncy  Range:  140-450  MHz 
Power   ?  flangei   (Forward  20 /200Wr 
<  Reflected  4  40VV I 


CN-630 

S139.00 


e 


CM -720        $  166.95 


P.O.Box  27,  Medford,  Ma$$Qchusetfs102155 


TEL,  1-617-391-3200 


TUFTS  Electronic  Deportment  Store  TUFTS 


Electronic  Co 


$99  VHF  model  4362  (i'4o-iso  mhz) 

$99     HF  model  4360  (  is-  30  mhz) 
Hon 

The  4360,4362  HAM- MATE  DirtcEittn.il  W<jtt- 
meitri  die  iriseriittti  type  iniiiLimtriLb  fur  m earring 
forward  ur  reflected  power  in  5 D-ohm  coaxial 
transmission  lines.  They  ire  direct  descendants  of 
l  hi'  modeM3  THRULlNE*  Wattmeter-  I  he 
I'ltjirMinrui  ^tdiitkrd  of  the  industry--  Jrnl  will 
jLtuFaicly  measure  RF  power  flow  under  ifly  luad 
ctirliiiliQit.  Eddl  <*  ill  meter  is  made  up-  of  a  pi  crcibcly 
rriaCrilned  suction  of  50-ohm  line,  a  routibte  sensing 
f  Lenient  an-d  meter  calibrate^  in  watts,  all  mounted 
in  a  riipih-irnpiitt  pUstic  housing.  It  is  this  type  oi 
-    'id  vonslruttior  dnd  trie  direct  km  j  I  THRULINC 
Luupling  circuit,  without  turoids,  that  account  I'm 
the  superiority  0<  rti*  HAM-MATE  Wattmeters, 


theindi 


THRUUNE 
WATTMETER 


MODEL  43 

Elements  { Table  1)  2-30  MHz 
Elements  (Table  1)  25-1000  MHz 
Carrying  case  lor  Model  43  &  6  elements 
Carrying  case  lor  12  elements 


Fnrqurnft  liri)  |MHj 

! 

FtHrtt 

ICjfr 

ISO 

3« 

tm 

"■  WJHh 

_ 

,fi 

u 

so 

it 

10  wjtth 

10A 

1(X 

lot) 

»o( 

J1  n*Lri. 

_ 

2"iA 

JH 

im 

ist 

SQwjII-1 

HHH 

"KJ* 

wr 

WO 

WH 

100*411* 

I«1H 

1QCW, 

1COC 

1O0D 

inot 

jsp^m 

IWtl 

>c,OA 

«UC 

j  sen 

VW<*j(ii 

>,Kif' 

WW 

r.oor 

WW 

1  WO  ^JKIE- 

1U00H 

luftf* 

«wc 

HMO 

H.TOT 

.'■-IK'  WAWi 

J^OOH 

lVDOCi*¥Jllh 

r>«X)H 

$135.00 
50.00 
42.00 
28.00 
17.00 


READ  RF  WATTS  DIRECTLY!  (Specify  Type  N  or  SO 239  con- 
nectors) 0.45  —  2300  MHz,  Vi  0,000  Watts  ±5%,  low  Insertion  VSWR 
—  1,05.  Unequalled  economy  and  flexibility.  Buy  only  the  element(si 
covering  your  present  frequency  and  power  needs,  add  extra  ranges 
latter  if  your  requirements  expand. 


HITACHI 
OSCILLOSCOPES 

SPECIAL! 

15%  OFF  ALL 

HITACHI  SCOPES 


ALLIANCE 


c 


,  .  ■:■  - 


*  7 ! 


AMPHENOL 


£u_.-r\.  k  i  H 

I-  ,-•,'•■■■' i  ' 


SERIES  31  -  BNC  CONNECTORS 

wtalhfjrpraaf    cunrsetlori    with    bdj'dnet    action    Tot 
QLLn.'fc  disconnect  appl ilk  atlo  ns . 

-S h« || a .  coupling  nniss  and  mate  punurti  ate 
accurately  rttaehinciJ  from  bwi.  Synnes  aie  made  of 
berytUum  copper.  AU  parts  in  turn:  are  A.STK.O- 
plaled®"  iw  jjve  you  rv-nitrctarfc  thai  voti  Lake- 
ccjusiL^nC  lundJlriK,  hjfch  tempera  LUi^S  and  reaist 
jbrasioin. 


BNIJ        ULLKilKAD      HECtP- 

.  Mates  with  any  Bt<"C  vJu*. 
Receptacle  ran  be  mounted 
into  panels  up  to  104"  thick. 
¥1-2$ 

BNC  tM>  TO  UHF  <F>  ADAP- 
TER 409 -2900- 3&£  tfG  U&S 
,\Hat*ii   any    BNC  jack   to  any 

,  uhk  ptuK.  js.ea 

UOL-HLt  MATE  ADAPTER 
R3-H77-3S.&  tttith  coupline 
nnji  bja  Tr<!H  curcmig.  Con- 
nects   2    trni^Le:    coinpunents, 

JACK  AHFATEtt  H  .Uft 

5  T  &  ■  I  0  2  ■  3  8  5  Adapts 
ft3-lSP-3S&  to  Motorola  tvpr 
j.uti>  artLtJwtd.  jack  or  pin  rack- 
PANEL  RECEPTACLE 
d  a  1  R  -3*5  S02  -Iff  M*>«  n  ti 
wtth  4  fa^ten^rs  pti  ^t;52" 
diameter  h ok  SI  17 
FAN  EL        RECEPTACLr 


&NCXFJ   TO   irilF  (M)  AUAK- 
TEK       31-0  28-JS5      UC'£7  3 
AdapU  a.ny   fiNC  plus  to   any 
LTHF  jack-  tS.S« 
PUSH -ON 

Jtrt-FiSF-aftJi  Kt-aiwrps  an  vn- 
threaded,  sprsnty  &he U  to  push 
fit  on  fejtmi«  conne-ctorcr 
*2.2T 


LlyHTNI^fl>       AKKESTOK 
^T?».IU5 -i85   Eliminate  sljLic- 
build-up    ftum     antcnp*-    Vn* 
tects  you*  y*luabte  fduitJTnrTit 
a  jli  i  n  s  E      1  ]  j(Ii  tm  ns      dam  aftc- 

j4.  tie 

KNC  rt^l?*;  3I-002-38&  we- 
ns Commcititv  usti-d  Cot  n»m- 
rn  anicat i:j«i  antenna  lead 
raises.  Fur  KG  55 yU  fc  HCJ 
&(t,'UcabSoS.  * l. SO 
JJtfC  STRAIGHT  ADAPTER 
3 1 -21 9-38 &  UC-ftH  I  »;3'J" 
lOftf,  aJ3ow*  l^nulh  p|  cables  to 
b*  joined,  Mates  with  BNC 
piutfS.  (2.12 

BNti:  PANE!-  KECEPTACLE 
31-003-33.5  U«-290  Mmanu 
^iih  4  t*tti*n*ri  in  297G-J" 
rfiim*t*r  rn>tf.  51  "4 


B3'&Tn-3»5  StIZ39SH  Mounts 
Ln  jingle  21;'3i"  dJamrt^i 
hok.  K.ntiil#d  lor  1*  nuu  pti"- 
>v*nt  UJmtnjL.  ^l  &!> 
BNC  ANCLE  ADAPTER 
31-00&-385  UC-306  Ada.pL: 
anv  SNC  plus  for  rixht  aFisJ^ 
us*.  S4.23 

B  N  C  TEE  A  IJ  A  P  T  E  R 
31-006-3#&  UG-27'i  AdADts  2 
BNC  Plugs  tt»  31 -00 3-3 B&  or 
other  J* mule  BNC  type  recep- 

ubl#-  si  -.!■; 


tJ<i-i094 


UG-25a 


*: 


S0239 


UC-273 


Fust  l^fhf  Fcx  XK.  ti  rffddt  .ill 
bdnd^  atrfci  tiKJka  dw'dy  on  the  Wi^ir 


HtfMQx 


**««» 


Our  resole  ;RW i  -inii  is  "rxjf  c!  ■ 
siqhl"'  when  ifisfelled.  Out-ol  sjghl  m. 
perlorjndnce,  loo. 


&7!j-l<Jj^:i«S 


TTfi^iH 


UG-9T4 


ll     "  r  •  ^     >^ 

Singfe  and  dual  trace.  IS  and  30  MHz.  All 
four  high  sensitivity  Hitachi  oscilloscopes 
are  huik  to  demanding  Hitachi  quality  stan- 
dards and  are  backed  by  3  2 -year  warranty. 
They're  able  to  measure  signals  as  low  as 
1mV /division  [with  X5  vertical  magnifier). 
It's  a  specification  you  won't  find  on  any 
other  15  or  30  MHz  scope.  Plus:  Z-axis 
modulation,  uace  rotation,  front  panel  X^Y 
oppratSon  for  all  four  scope  models,  and  X10 
swe&p  magnification.  And,  both  30  MHz 
oscilloscopes  offer  internal  signal  delay  lines. 
For  ease  of  Operation,  fundi  anally -related 
controls  are  grouped  into  three  blocks  on 
ttie  color  coded  f ion l  pan-eL 

•  V-30Z  30  MH*  Dual  Trace  $8&0j5Q 

•  V-301  30  MHz  Single  Trace  $670^0 

•  V-152  15  MHz  Dual  Trace  $625.25 

•  V-151   15  fvlHzSirvgte  Trace  S490^0 


$99.00 


HD-73  HEAVY-DUTY 

ROTATOR 

with  exclusive  Dual  Speed  Control! 

For  antennas  up  to  10.7  sq.  ft.  of  wind  load 
ar^a.  Mast  support  bracket  design  permits 
sasy  centering  and  offers  a  positive  drive 
no-slip  option.  Automatic  brake  action 
cushions  stops  to  reduce  inertia  stresses. 
Unique  control  unit  features  DUAL -SPEED 
rotation  with  one  five-position  switch. 
SPECIFICATIONS^  Mas.  wind  load  bending 
moment  —  10.000  in. -lbs.  {side-thrust  over- 
turning \;  Starting  torque  -  400  in.-fbs,; 
Hardened  steel  drive  gears;  Bearings  - 
100-3/S"  diameter  (hardened);  Meter  - 
D'Arsonvai.  taut  band  (back -lighted).  There's 
much,  much  more. 


1 


Two  NEW  Rotors 
from  Cornell-Dubilier 


TAIL  TWISTER™ 


HAM  IV 


And  now  there's  Super  fox! 

Thehrst  remote,  superheterodyne 
■  t  ;.>r  warning  system.  Supertax  has  10 
times  the  sensitivity  capability  oj  any 
convsnttortai  radar  cieiector.  h  Lsideal 
lor  custom  mste  Hat  ions. 


TJG-2T4 


Drder 

Mo. 

60 

60-2 

60-3 


PRICE  LJST 

Description 

Fox  XK 

All  band  detector  w/se-lf 

contained  aura  I /visual  alarm 

FoxXK  (RW1 

All  band  detector  w/remotfl 

control,  waterproof 

Super  Fox 

Super- Heterodyne  remote 
radar  warning  system 


of    the 
anterv 


Prtce 


S109.GQ 


£139.00 


£299.95 


1 


■  For  the  New  Super 
Communications  Antennas 

I  New  ThJckwall  Casting 

■  New  Steel  Ring.  Gear 
•  New  Metal  P3nion  Gear 

1  New  Motor  Prebrake 
'  New  Super  Wedge  Brake 
■  New  L.E.D.  Control  Box 

■  Safe  26  Volt  Operation 
Designed  for  the  newest 
king-size  communications 
nas,  the  TAIL  TWISTER™  is  the 
ultimate  in  antenna  rotational 
devices.  The  TAILTWISTER™ 
starts  with  a  deluxe  controf  box 
featuring  snap  action  controls  for 
brake  and  directional  controls; 
L.E.D.  indicators  signal  rotation 
and  brake  operation,  while  the 
illuminated  meter  provides,  direc- 
tion readout.  This  new  control 
box  couples  to  the  newest  bell 
rotor.  Using  the  time  tested  bell 
rotor  Principle,  the  TAIL  TWIST- 
ErTM   js  a  brand  new  design  with 

thickwaN  castings  and  six  bolt 
as£embjy\  A  brand  new  motor 
with  prebrake  action  brings  the 
antenna  system  to  an  easy  stop, 
while  the  massive  square  front 
brake  wedge  locks  the  assembly  in 
place,  A  new  stainless  steel  spur 
gear    system    provides  final   drive 


into  a  new  steel  riog  gear  for  total 
reliability.  Triple  raceH  138  ball 
bearing  assembly  carries  dead 
weight  and  maintains  horizontal 
stability. 

An  optionaJ  heavy  duty  lower 
mast  adaptor  ts  available  for  light- 
er loads  with  mast  mounting, 
Price:  $279.00 


The  HAM  IV  sets  new  leveis  of 
p  e  r  f  or  mance.  Snap  action 
switched  wedge  brake  and  rota- 
tional controls  brings  pinpoint 
accuracy  to  large  directional  ar- 
rays popular  in  communications. 
A  new  motor  provides  prebrake 
action  to  assist  in  slowing  down 
rotational  mass,  and  the  new 
thicker  wedge  brake  offers  far 
stronger  lock-in  phase  action.  To 
take  full  advantage  of  this  new 
design,  the  HAM  IN  is  designed 
for  in-tower  mounting.  A  new 
optional  heavy  duty  lower  mast 
adaptor  is  available  when  the 
HAM  III  is  to  be  mast  mounted 
with  smaller  arrays.  A  stainless 
steel  spur  gear  system  multiplies 
the  torque  into  the  dual  race  9S 
ball  bearing  support  assembly 
assuring  years  of  trouble  free  per- 
formance.   Price;  $189.00 
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PROFESSIONAL  HEADPHONES 

&  HEADSETS 
BOOM  MIC  HEADSETS 

Fur  ltw  ultimate  in  communications  convenience  and  efficiency  satact  i  boom  mic 
headset.  Long-time  favorite*  of  professional  communications,  boom  mic  headsets  allow 
more  personal  mobility  while  always  keeping  the  mic  property  petitioned  for  fast,  precise 
voice  iransmtfsion.  Boom  microohona  are  completely  adjustable  to  allow  perfect  post 
tiOrtirt^  And,  boom  headsets  leave  both  hands  free  to  perform  other  tasfcl. 
Alt  modes  are  supplied  with  "dose  talking"  microphone*  to  limit  ambient  node  pick -up 
and  provide  superior  intelligibility.  Each  modti  at  i  convenient,  »nhne  push  totalis 
switch,  which  can  be  wired  for  either  push-to-talk  relay  control  or  mic  circuit  interrupt 
for  voice  operated  transmitters.  The  switch  may  be  used  a*  a  momentary  push-button  or 
it  can  be  locked  in  the  down  position.  All  mode fs  have  lough,  fteMibte.  B  foot  cords  which 
ere  stripped  and  tinned,  an  terminated. 


•,Q 


• 


C-610 


C-1210 


C-1320 


Headphone  Jack  Box 

Ham  Duos.  fi«td  day  contest  operation. 
No  more  jury  rigs  for  multiple  headphones. 
Six  HH  phone  jacks  with  individual  volume 
controls.  4  loot  cord  with  V  phone  plug. 

$1430 


CM  -610 


*?  \V(  > 


/?^ 


O 


I 


' 


> 


CM-1210         CM-1320         CM-1320-S        PC-100 


HTC-2        HMC-2  HTC-91 


MODEL 


C-610        SWL-61Q       C-1210         C-1320        CM-610 


HcadpHooc  Sensitivity 
R#f  0007  DyrtetYcm3 
a>  lmWmoui   IkH; 


Headphone 
Impedance 


103dBSPL 
*5dB 


3.2 
20  ohms 


1Q3dSSPL 
35dB 


2000  ohms 


Microphone 
Frequency 
Response 


Microphone 
Impedance 


U 


Microphone 

Sensitivity 
Below  1  volt/microbai 

at  1  kHi 


PfllCE: 


51045 


$12.25 


I03d6 

r3dB 


SPLT0&d8 


3.2 
20  ohms 


$29  70 


SPL 

±5dB 


P03d8 
£5dB 


SPLh03d8SPL 
13d8 


3  2 
20  ohfns 


£41.80 


12 

70  ohms 


SO 
8000  Hi 


High 


51  dB 
+5  dB 


$47.20 


I        : 

CM-1210      CM- 1330    CM-1320S      PC-100         tfTC-2 


33 

JOohtm 


50 
BOOOHt 


High 


51  dB 
i$dB 


105dB  SPL 
iSdB 


105d9  SPL 
:dB 


3,2 
20  ohms 


50 
8000  H* 


High 


51  dB 
!5dB 


$62.75 


$75,25 


32 

30  ohmi 


8 
200  ohms 


EQ 
BGOOHz 


High 


51  dB 


$59.95 


50 
1200  H* 


Low 


$16.95 


HlVfC-.* 


3.2  32 

20  ohms       20  ohms 


HFC91 


3.2 

20  ohm* 


100 
3000  Hz 


Low 


$24.50 


TOO 
3000  Hz 


Low 


$15,50 


100 
3000  Hz 


Low 


$9.90 


O 


THOMSON  CSF 


NPC 


ELECTRONICS 


MODEL 

12V4 

102 

107 

103R 


price: 

$19,95. 
26.95 
36.95 
42.95 


■aaaaaaaaaaBBi 

MODEL 

1Q4R 

108RA 

108  RM 

109R 


PRICE 

$   59,95 

89.95 

99.95 

159.95 


MODEL  108RM 
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MODEL  10  9R 
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MODEL  104R 

1#C    6    *mo  P[J^i*P  SwDDl'v 
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COMPLETE  25G  TOWER  PACKAGES 

50'  Guyed  Tower:  Includes  top  section,  4  regular 
sections,  base  plate,  rotor  plate,  50'  guy  wire,  2  guy 
assemblies  with  torque  bars,  3  concrete  guv  anchors 
and  other  miscellaneous  hardware. 

TOTAL  REGULAR  PRICE        $594,02 
SALE  PRICE  464.02 


SAVE  $130.00 

50' Bracketed  Tower:  Includes  top  section,  4 
regular  sections,  base  plate,  rotor  plate  and  universal 
house  bracket. 

TOTAL  REGULAR  PRICE         $366.15 
SALE  PRICE  266.15 

SAVE  $100.00 
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VibrofleX 


THE  IAMBIC  KEYER  PADDLE. 
Features  include:  a-djustabfe  jeweled 
bearings  ("Deluxe"  only);  tension  and 
contact  spacing  fully  adjustable;  targe, 
solid,  coin  silver  contact  points;  236  Jb. 
chrome  plated  steel  base  rests  on 
norvskiri  feet;  lifetime  guarantee 
against  manufacturing  defects. 
"Standard''  model  with  textured  gray 
base.  S49.50. 

"Deluxe"  model  with  chrome  plated 
base.  $65.00 

THE  IMPROVED  "ORIGINAL" 
VIBROPLEX.  Suitable  for  All 
Classes  of  Transmitting  Work 
Where  Speed  and  Perfect  Morse 
Are  Prime  Essentials.  This  great 
new  Vibroplex  is  a  smooth  and 
easy  working  BUG,  It  has  won 
fame  on  land  and  sea  for  its 
clarity,  precision  and  ease  of 
manipulation.  Can  be  slowed 
down  to  10  words  per  minute  or 
less  or  geared  to  as  high  rate  of 
speed  as  desired,  Maintains  the 
same  high  quality  signal  at  what- 
ever speed,  insuring  easy  recep- 
tion under  ail  conditions.  Weight 
3  lbs.  8  oz.  Standard  $56.95 
DeLuxe  —  Chromium  base  and 
top  parts,  with  jeweled  move- 
ment. $69,95 


THE  "LIGHTNING  BUG" 
VIBROPLEX  High  Quality  Sig- 
nals at  All  Speeds,  Rat  pendulum 
model,  Weight  3  fbs.  8  oz.  Stan- 
dard —  Polished  Chromium  top 
parts,  grey  base,  $69,95 
Standard  $56.95     * 

0 


THE  "CHAMPION"  V/IBRO- 
PLEX 

Weight  3  lbs.  8  oz,  Wttnout  circuit 
closer.  Standard  f Fnjsh  only.  Chro- 
mium finished  top  parts,  with 
grey  crystal  base.  $56.95 


VIBRO-KEYER 

Over  the  years,  we  have  had  many 

requests  for  Vibroplex  parts  to  be 

used  for  construction  of  a  keying 

mechanism      for      an      electronic 

transmuting    unit.    This    beautiful 

and  most  efficient  ^Vtbro  Keyer" 

is  Ideal  for  this  job. 

FEATURES    OF     THE     "VlBRO- 

KEYER" 

•  Beautiful  beige  colored  base, 
size  3Vi"  x  AV*\  weight  2V* 
pounds 

•  Same  large  si^e  contacts  as  fur- 
nished on  Deluxe  Vjbroplex. 

•  Same  main  frame  and  super 
finished  parts  as  Deluxe  Vibro- 
plex 

Standard  —  $49.50  \  Deluxe  Finish 
$65.00 


tfYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  arid  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  $23.45. 
SSK-1CP  has  heavily  chrome- plated  base  and 
dust  cover.  Price—  532*95 

You  get  a.  sure,  smooth,  Speed- X  model 
310-O01  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  (not 
included).  Price—  $20.75 

PHONE  PATCH  Model  No.  250-46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  $36.50.  Model  250-46-3  *  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-tn  2"  x 
6,J  2  watt  speaker.  Measures  6-1/2"  wide,  2-1/4"  high  and  2-7/8"  deep. 
Price—  $46.50 


No    SSK  1  S23  95 

No.  5SK   1CP  Chmm*  -  129  $£ 


CODE  PRACTICE  SET 


3*8*        m  bi£ 


No.  lil-320QQ2~  1 1.1. 70 

Hn.  J  m.-3?£00-J  -  BrMt  -  *1&H> 


!■-,■:    I  \--.\yy-i:r.\       ftwt 


»i 


If  a,  IK-ji?-hi>;1       in,,:,-. 
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Wl 
NYE  VIKING  SFEED-X  KEYS  ffll 

NYE  VIKING  Standard  Speed -X  keys  feature  smooth,  adjustable 

bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 

oval    die    cast    base     with    black    wrinkie    finish.    Available    with 

standard,  or  Navy  knob,  with,  or  without  switch*  and  with  nickel 

or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold -Plated  NYE  VIKING  KEY! 
Model  No.   114-31C-004GP  has  all  the  smooth  action  features  of 
NYE     Speed-X    keys    in    a    special    "presentation"    model.    All 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx-like  jet 
black  plastic  sub-base.        Price  $50.00 


RAC 


#89.95 


"BRAND  NEW" 

DELUXE  MESSAGE 

MEMORY  KEYER 


r-*."-ir     J2;  volume 


■*!» 


Fealy/eK: 


htotfck  TE  1«4 


t  ■  Ttit**  :Viiiiin>  ■:■.■  VtuwQ*  Jiny-ts* 

.*     -v,r.  -W  jrtp^rtfr +*fl" 
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m»*iJth.  ifOrJfl* 
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•  SUMMAVHttrtg  iJ-.'s  *rtS  MUflu 
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HnGwpm 

*  SM+0   *S*|H1»,  KHKr,  rWrt* 

'SHMTCHr*  J.>J  ipw*h- 

*  Low  tif-rfil  rfr#^-  CMOS 
£rm\ft(f  £v.*,jrHj--,  (ArttSir 

*  Km/ill*  .T-flfiiZ"  IKfcJ  ftjr 

JO J.SJ  VSjO     1IS5  BATTEStf 


MEMORY  KEYER 


Model  *  TE20 1 


ALL  BAND  PREAMPLIFIERS 


AMECO 


6  THRU  1G0  METERS 

TWO  MODELS  AVAILABLE 

RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

INCLUDES  POWER  SUPPLY 


MODEL  PLF  gmploys  a  dual 
gate  FET  providing  noise  fig- 
ures of  1.5  to  3.4  db.,  de- 
pending upon  the  band.  The 
weak  signal  performance  of 
most  receivers  as  well  as  image 
and  spurious  rejection  are 
greatly  improved.  Overall  gain 
is  in  excess  of  20  db.  Panel 
contains  switching  that  trans- 
fers the  antenna  directly  to 
the  receiver  or  to  the  Preamp. 
Model  PLF  1  T7V  AC,  60  Hz, 
Wired  &  Tested $49.95 


Now  you  can  receive  the  weak  signals  with  the  Ameco  PT-2  pre-amplif  ierf 

Model  PT-2  is  a  continuous  tuning  6-160 
meter  Pre-Amp  specifically  designed  for  use 
with  a  transceiver.  The  PT-2  combines  the 
features  of  the  well  known  PT  with  new 
sophisticated  control  circuitry  that  permits 
It  to  be  added  to  virtually  any  transceiver 
with  no  modification.  No  serious  ham  can 
be  without  one.  Price:  $74.95. 

*  Improve*  rViiaitivity  and  rrifjpul  lonoiae  ratio. 

•  Hooffla  sifTLaJei  up  lt>  26  db. 

*  For  \M  or  SSB. 

•  BypufrH  ilidf  aulurh atk" ally  when  the  Iranflreiver  Is  transmitting.  AWlCtrO 

•  FET  amplifier  gives  superior  cross  modulation  protection. 

•  Simple  to  ins  tali  *  Advanced  «ol  id -a  tale  circuitry. 

*  Improve!  immunity  to  transceiver  Front-end  overload  by  ubc  of  ils  built-in  attenuator. 

*  Provide*  master  power  control  for  station  equipment. 


$69.95 


•  Advanced  CUOS  me&&&g* memo*? 

•  Two    (60  ctrar    s*cflj    mfssips 

•  fitpeai  .fyncJjiin 
31  it*  SMtS 

m  ivngwi  messmt  cipactty 

•  itiAwpm 

•  Sp**tf.    vQium*    ion*,    rti-^e    i/\e 

lUfiQhl  CQnfrt?{$ 

•  S,dtruf.  t  kftd  iprmxe; 

•  i-pW   CUFl*m    drj  ifi    CMOS   Diairtiy 
0(WJ*'J01  —  POf  tH>  Iff 

•  Detune  Qif*tT*r!n£ft  t$s*.s  )qt  *vy 
ffhQ  anti  DiitfUit 

•  nits  and  ^.'oca  aw  soini  start  njs 

•  kVrflfD-    AHD     TFSTfO    FULLY 
JHJARAN^LD-LHSSBAr1! 
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BRAND  NEW" 


Model  *  TE 1 44 

59.95 


Lorsen  Kuhod 
Antennos 


•  Handle  full  ZOO  vuatt^  •  low-low  V.S.W.R. 

•  Deliver  3  dB  gain  and  mqre! 

•  Pirk  the  one  that  best  fits  vow  needs: 

A 

MAGNETIC  MOUNT 

slay^  put  even  at  Q^  few 

iOQmph!  '===^xD^n 

MM -JM -150  lor  144  MHruSe]  -, 

MM -JM -220  \0r  220  MHtvse'-     $42.00 
MM  J M  440  (Or  440  M Hi  use)  Complete 


.£= 


TRUNK  UD  MOUNT 
No  holes  and  low 

silhouette  too! 
TLM  JM  150 for  144  MHz  use)       0n'y 
TLM-JM-220for220MHzuse^    $42.00 
TLM-JM-440  for  440  MHz  use)  complete 

And   1/4   wave  antenna  for  trunk 
and  magnetic  mount  -  $18.50 

HOOF  or  FENDER  MOUNT       jl^ 
Goes  on  quick  and  easy 
in  3/8"  or  3/4"  wkh 
■fewest  parts. 

JM-l50-KfOr144MHzuse 
JM-220-K  lor  220  MHz  use 

JM-440-Kfor440MHzuse 

And  1  /4  wave  antenna  for  roof  and 
fender  mounts  Si  1.50 


Only 
$34.50 

compiele 


Fe  a  lores:  Deluxe  CMOS 

Electronic  Keyer 

State-of-the-arT~CMQS  cifcunty 

Self  cOfnptwJtng  dote  antf  tf*s^#s 

&0fti  tfof  and  dash  mem&fy 

lAMBiC  keying  mtfl  tfty  squeeze  patftf/*  5-S(}  wpm 

5p**tf.  *t«\grn,  tone,  volume  tune  CQfrtta!$  &  sitittQflt  *nd\ 

tp*mti4r 

S^mi-iutomStfC  "ting"  opwfatran  5  3f#rg*ir  toying— rear 

p-ajiffi'  svftich 

Law  current  drain  CMOS  battery  operation  — portable 

De-une  quarter  tnch  tscHs  tor  ffeytna  and  output 

Keys  goo"  block  and  sodd  stale  rigs 

W^wtf  ffi-Ki1  r#jfetf — rufty  gu*wnt«#tf—<*ss  batrtry 


MODEL  TE133-^ame  as  TEI44 
with  wgt  $nd  tone  control  inter- 
nal r  fess  semi-auto  keying. 

$49.95 

MODEL  TEl22-rame  as  TE133 
/ess  wgtr  tune,  solid  state  keying. 

$36.50 


ASTATIC 
MICROPHONES 


T-UP9-D104 

transistorized 

w/push  bar 

base  .....,„.,  $67,50 
TUG8-D  104 

transistorized.  $55+5Q 
T-UG9-D  104 

"Silver  Eagle*' 

transistorlaed.  $74,40 
UG-D  104  ceramic 

or  crystal  ,  .  .    $49.50 


<• 
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Weller 
Industrial 
&  Service 
Equipment, 


Accessories, 
&  Other  Tools 

for  the 

Professional 

or  Hobbyist 


Model  D550  Heavy -Duty  Gun 
(260200  Watts)     S24.65 


KQnm   up  ID 

pefaime  ' ■(-.  w;<jmk  Balanced  pistol  g«p 

•v©ffc   C 

pip'  -oofitol    i?0V 

€OH*  : 


Model    S200W  AN-Purpose   Gun 
(140/100  Watts)     $18.13 
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Model  250K  Electronic  TooFKil  S35SB 


WP25 


$12 


iC'CtfcS 


'5  « »th 


•  X1Q1 
#4tCG  *-' ' 

#S«CG  4'  fragor  <3  **•<«*?  Wi»> 
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Xcelite 

Versatile 

Series  99 

Senas  w  Service  Kits  ana  Sets 
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TKX-11  Multi-PurposeTooi  Kit  $36J0 


le^it  contains  n  tools,  per* 

-    ■ .,  -  valine  feo+s>J  end  nfi 

t-yoursaH   projects  ihmg 

neaily  pan^geD  iti  an  attractive  easy  to  iio*e 
case 

Tool  Kii  includes 

H144  '4"  v  4"  Bound  Blade1  Sr.-rew:t"v'flr 

F.1B4  '^"  f  *"  Rcwnd  Blade  Sttew  I 

X101  #1  Phillips  *  3"  Screwdfl 

B  'a'  Hex  Nutdn 

PI 23  #0  Phillips  *  Z"  S<  n  ■-.  1  <-■*■  1 

51 CG  6"  Lang  Naso  Pher  wSids  Colt*i 

46CG  6  Adjustable  Wrerrch 

S-141  Vi"   k    l'1fc"   Stuhby   StiuarE  Blada 

ScrewJrivar 

100-X  Wire  Sinpper  A  CnI  Ad |  Screw  Slop 

TM1£0  (^"  >  10'  Mfltrn  Erifl    h  Tb|     P    i 

76C  6"  Combi  rral  i  or  1  Pli  e*  Ctirama  P  l ,  1 '  1  ■  1 
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Mocteis  WP25  and  WP40 
Professional  Soldering  Irons 

Top  ouahiv    rndiisttiaj  ty*-.?  Ins  :fop 

nrceratine  ftjgotrf  stamteM  tt«i ; 
<ei  consiructic"  Long  >■%  dOuCNr  collect  1 
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Tools,  Parts. 
Accessories 

Diagonal  Pliers 


$6.60 


^ 


&? 


$7.13 


>*, 


"54CG 

Midgut  4"  s'ifl  tor  clti&a 
quarter  MWi&rfc 


-55CG 

5l  Pher  ?or  mosl  Cull -no 


Needle-Nose  Pliers 


$8.37 

*56CG 

:.ong   si*rn 

enify  <Oac-CS3il5ie  tC 
If    Of  ,'i  -:;■: i.-  Cii'Wf 


^^?vs; 


Jfc 


^s& 


$8.87 


'64CG 

-  ■*.=)■-    :-.  =  f.V  Np 
editing   qI   line 


$8.27 


•57CG 

5:   ■'  ei?&  wilh  tine 
scrratec?  |AA?,  gn<?  toil 
ayr^r.g  for  hrm  grrpping 
and  lagp-rfj    r  -.vi re 


- 


Long-Nose  Pliers 


$7.48 


T&ecG 

6T  aii-ourpose  cUagoi:fli 


'^W**™*^ 


I])/.oo 


*67CG 

l   ■  |or  I     !:•  ><•  ■ 

ne4*y  d*jiy  cutting 


$6.85 

■41CG 

$7.92 


"51CG 

K!-de  CUltEjri 


XST-5  —  Super-Tru  Tip  (philtips 
type)  Screwdriver  Set 

Contains  5  pieces  -  -  air  Phillips 

$13.97 


vi-.-.v 


m 


$14.76 


Adjustable 
Wrenches 


$6.37 


-S2CG 

6"  Iclir-.y-fiqsfi  plififS 

w-'CnctiE  side  culler  £ 


** 


*&   . 


ZeiW 


Quality  Coaxial  Cable 
for  All  Applications 

•   LOW  LOSS  CABLE  •   NON  TARNISHING  CONNECTORS 
•   FACTORY  ASSEMBLED,  TESTED  FOR  100%  RELIABILITY 


5DS-44  —  Square  Blade 
Screwdriver  Set 

C-:;  i  i?d  i  n  5  D  Square  Blade  ?}c.\ e«r)f  w er$  loi 
■'^iivn  Cjs^iixjNcijS-hi  5-3164.  S-  H4. 


iXceiitfr'S  exclusive  lhan-pfljrerrs  design  fjcfi;- 1 
access  where  regular  ailfusTabies  will  hoi  in 
Rugged  ;:^nslr,.i.r;rir1n   Gflnxne-p  lali  shed 

heads.  w»th  quick  oiie^hantt  adcLislmsnr  and 
Cushlwi  Gnu  iCG) 

"44CG  —  4"  ligrtgfrr,  '  f  opening 
"46CG  —  B"  len^rh,  *U"  npe;nng 
"4flCG  —  a'  Jenflth    lB  n£  opening 


$6.38 
$6.45 
$7.28 


Wire  Strippers  &  Cutters 


With  Cushion  Grip  Handles 


Nil! 


100  x    $2.63 

adjystabfe  screw  ^.tcp  For  cfitlefeWl  Vim 


f 


M^es.  and  cushion  grips  Culi  and  strrps  both 
.:::   1  and  stranded  wire  cleanly  rieaiiy  Hafd- 

:i  ■■■.■:  w||iri  CjrCur^d  L'lstfe^. 


'101-S 


$3,32 


Spftcitlcattona  same   as    HJO    excepi    -.vitr- 
spr i :iy -equipped  sell-opening  hafltitiea 


'103-S 


$4.12 


.irnqucr  carr>  5rop  ad|U5lmE?n1  =or  different 
wre  Sizes  Cam  a:t[U-ylmerH  stay*  put,  won  1 
meve  e>^h  wiih-sGrew  toosa  frne  Fw  industrial 


Lt&e 


$10.08 


104CG  Wire  Stripper  and  Cutter 

Culler  sapper  and  ..'imff-  [p|  :ju  ;ypus  and 
sizes  ot  wi-fie.  wilfi  a  wids-siie-miigB  tioii  w«er 
'"ualure^  sftissar  acfion-uu  (roiil  wire  Culling 
arid  wire  stripping-,,  bolt  outers,  ciushnin  grips, 
plier  nose  twderved  pivi^  |Oirtt  busing  and 
crimp  Etalion^ 


RG58/UType 


PART 
NUMBER 


581  -5801a* 

$3.20 


DESCRIPTION 


18"  lengtti  with 
IJHF  CB  plugs 
on  both  ends 


381-583  * 

$3.70 


58l-5a&L  * 

$4.10 


3'  i&ngfTh  mtft 
UHF  CB, plugs 
on  boin  anrls 


APPLICATIONS 


LJsad  as  patch  cords  Fo* 
mobile  &  base  sEahQfl 
SWR  ^  power  m^tefs.  an- 
tenna switches,  and  SWA 
maichers 


5'  lenglh  rtiFh 

UHF  CB  plug 
&   spade   lugs 


58^58121* 

$4.10 


561  5830L* 

$4.99 


531-5812  * 

$4.99 


12'  length  with 
UHF  CB  plug 

&  spade  lugs. 


20'  length  w»Th 
UHF  CB  plug 
&   spade   lugs 


581*5820 -259 

$5.49* 


501-5850-420 

$7.25 


581-5875-420 

$9.29 


581-58100-420 

$10,99 


12'  length  with 
UHF  CB  plugs 
on  both  ends 


20'  length  wrth 
UHF  CB  plugs 
on  both  ends 


Used  to  connect  Tnobiie 
CB  jets  to  trunk-   trwfo* 
gutter  or  burriper   mount 
antennas  using  spa  tie  lug 

termirvaljons    to    trie    an- 
tenna 


RG  58/LT  Type 


RG  8/U  Low  Loss  Type 


RG  8/U  Low  Loss  Type 


PART 
NUMBER 


DESCRIPTION 


APPLICATIONS 


Used  1o  connect  mobile 
CB  sets  to  Irunt  mirror 
gutter   or   bumper   mount , 

antennas  requiring  a  UHF 
CB  plug  lerminalion  to 
Ihe  antenna. 


581 -B3  * 

$4.10 


50J  length  with  i 
UHF  CB  plugs 
on  bom  ends 


75'  ieng)h  witn 
UHF  CB  plugs 
on  both  ends. 


1 


100'  length  with 

UHF  CB  plugs 
on  torn  ends 


581-820 

$830 


T  lengths  with 
UHF  CB  plugs 
on  oolh  ends 


20'  length  Wtth 
UHF  CB  plugs 
on  both  ends 


Used  as  patch  cords  lor 
mobile  and  base  stahon 
SWR  and  power  meiers 
antenna  switches  &  SWR 
matchers. 


LAB  QUALITY  CABLES 

BNC  Test  Voltage 

1500  vac;  Frequency:  G~4  GHZ;  Impedance:  50 
Ohms  nominal;  Cable  Retention  Force:  60  lbs. 
minimum  (RG-5SC/U) 

UHF  Test  Voltage 

1500  vac;  Frequency:  0-500  MHz;  Impedance: 
Non  Constant;  Cable  Retention  Force:  60  lbs. 
minimum  [RG^8C/U> 


50  ohm  UHF  Rug  to  UHF  Rug 


50  ohm  BNC  Plug  to  UHF  Plug 


581-850-420 
$14.99 


Used  where  smalfer 
diameter  cabJe  is  requir- 
ed and  signal  loss  is  not 
criiicaf 


5B1-875-t20 

$22,50 


581-8100-420 

$26.50 


^0"  Eenglh  with 
UHF  CB  plugs 
on   both  ends 


75'  length  wilh 
UHF  CB  plugs 
on  oolh  ends 


100'  lengtn  wuh 
UHF  CB  plugs 
on  both  pndS- 


Used  to  conned  mob^e 
or  pa^e  stations  with  an- 
tennas   requiring    a    UHF 

CB  ptug  lermrnation  at 
the  anierrna 


Used  lo  connect  base 
stadon  CB  sets  with  base 
aniennas  Where  loss  is 
critical  Ihese  cahfes  wilf 
Out  pertorm  FIG  5B/U 
cables  of  the  same 
lengih 


50  ohm  BNC  Rug  to  BNC  Rug 


No, 651 

No. 652 
No   653 


3  feet 

5  feat 
10  feet 


S 
S 


G.52 
7,05 
e.34 


No 
No 

No 


GS1 
652 
653 


No 

657 

1  foot 

No 

658 

3  feet 

No. 

656 

5  faet 

No 

668 

3  feet 

No. 

662 

5  feet 

No. 

666 

1 0  feet 

$  j  20  No. 657 
$  7,72  N0.6S& 
$  3, 24       No.  656 


&  8.91 
S  8.43 
$10.73 


No,  668 
No. 662 
No.  666 


3  feet 

5  feet 

10  feet 

1  foot 
3  feet 
5  feet 

3  faet 

5  feet 
10  feet 


S  6.62 

5  7.05 
$  8.34 

$  7.20 

6  7.72 

&  8.24 

S  8,91 

s  a.<i3 

$10.73 
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A*  ■  Uidlng  minutiDiurar  nf  CB,  AmiliLii  Radio,  Miilm,  Land  Mcfeltl, 

InriuttHil  and  Military  muMii  lor  world -wld*  cominuniciUoni,  McCain 
alto  provjdat  m  wtdi  ••locHon  of  miinni  lowin  wUh  high  uruclufil 
Integrity. 

Hint  all-at«al  Tt>w*'»  t*atur»  tomnn  rajaialAnt  "ify  bracing  wl[h  ■  d-ifetnond 
r*m\r  it  ika  lap  taint*  far  mpfiitir  lira nprh  vtflth  minimum  wind  Iflad-  Aftar 
f  aihM  ci  ll  n  n._  Iohift  art  IjQl'itlp  gal1.1  aniiad  fay  "lull  Dutamargani:*    DpOit  »nrt 
tubing  lllurtt  1  00%  ruftf  ratlttlrtl  fllaibOfl  and  provkdoi  mfliilura  drainage 
whtn  th*tQw*r  U  •r*Et«d.  Welded  b*i*  immbliii  fanLIILatfe  towor 
Intimation  and  provide  ■  rigid,  cioto  tolerance  aupport  fo/  tha  io*«  lagi 
My>0aln  tpwar^  ir«  d^iignad  and  midi  of  cartlflad  mata-riali  and  |tt4Ce»aa 

to  conform  viriih  induatrla.1  ttandardi  and  national  cede  requirementa.  Am 
with  intannaa.  the  ■election  of  e  Ht  -Qeln  tower  muni  you  of  me  bs*t 
vaJua  you.  van  buy.  Tha  ibtLdub  CB  ban  ataliOfi  opetetor  will  R*  aarwad  w*ll 

bythetowenahown  here        „  ^  JU„«„„ 

Modad  HQ-3GMTZ  -  IWO  afld'Ons 
Modal  HQIOMTJ     |ftt»a  W4KMVI 

These  are  Bide-sucpor1ed  lowers,  cH  36  and  £0  I  eel 
halgtil  llCtfim  an*  16  ?4rnl  r*Sd*c1Lv6lY  7dr*Sc:0{Mng 
seclion*  raise  and  lawflr  unilormiy  *,iti  a  manual  utatv 
*inr,h  nr  npNOnal  mciCgnJ-frri  winch  Tli*  [Lip  SoCliC^i  ni-BSl 
p:ale  accemmodates  rJirecl  rotor  mounting  The  trtse 
Tv.inl  [j'flMirtas  a  1HI  avttt  Inntur-t  for  Earwtii  nnl  lower 
afschon  and  antenna  maTilenanes.  timer  rn-ode'  is 
6*;iiy  firiK  ludj  gn  a  limhad  aM<i  area 


ft 


PRICES 

HG-35MT2  $345 
$588 
$889 


HG-50MT2 
HG-525S 


I      ' 


Helghc  Extendi 
Height  Nested 
Wind  fijiual. 
klly  axlflfided 
*ilh  mar.  kind 
Antenna  Load 
timm 


MadalHG  BJSa 

A  E>2  loot  115  24mJ  fiQll-BuppoMl^Q  crank- lD  ?o*ti'  ttiBl 
r*n,y:rng  n«  -juy  wring  *  T.jlflly  wiith  and  i'i;priv-i!- 
gu  sb  syst-THn  {noviaea  positive  cwilrol  in  manual  -cranH:- 
iup  a*  Gown  moot.  *n  aleclr-r:.  rRyLof  is-  optional  A  loryjt 
bearing  fan  be  batted  l<?  I()«  Iflp  a«CH(M  lo  JiC-E&minudete 
a  2  CSDtmml1  mail  Arttor  mounting  plate  is  included  as 
■b  (ha  beta  mourn  with  rill  ovur  1aatur«  !or  oun#*nianr 
tower  wactmn  or  JtHenrtB  Ba^-sing,  In*  HG-62SS  1owr 
ia  9BtHy  flreclfldona  limine  urn*  ma 


HCJBMtt 

a 5  reel  (loesrr'i 
J08tMMftE7TTl> 

Sdmoti 
1*0  kmpd  I 

&5sq  la«t 
loaflpsg.mi 


HIi   EDMT2 

50  reel  H5.24mi 
21  FflflH  (6.4m| 
50  mpfi 
OOkmofii 

Bsq  test 
i0  557»gmi 


" 


• 


— -J  ■! 


Halgh^.  Exlendwj 
Haight,  Mtialad 
frind-aitryival.  <ul^y 
exiandadwiih  mar.  Ie4d 

A^ilanjia  Load  LimitB 


a?r«ins.?4nii 

21  leel  l£.4ml 
*.0mOh(M-ltrneti| 

esq  rani  (4.337  Bdfnl 


-:_.-:--        ;^ 
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3 -Element  Thunderbird 
for  10,  15  and  20  Meters 
Model  TH^Mk^  —  $199.95 

Hy-Gam's  Sur>er  3 -element 

Thunder/bird  delivers  outstanding  perform- 
ance  on  10.  1 .5  and  20  meters,.  The 
TH3MK3  features  separate  and  matched 
Hy  -  Q  tra  ps  for  e  ac  h  bandr  an  d  feed  5  with  52 
ohm  coax,  Hy-Gain  Beta  Match  presents 
tapered  impedance  for  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static   The 
TH3Mk3  delivers  maximum  F/B  ratio, 
and  SWR  less  than  1,5tl  at  resonance  on 
all  bands.  Its  mechanically  Superior 
construction  features  taper  swaged  slotted 
tubing  for  easy  adjustment  and  taFger 
diameter  Comes  equipped  with  heavy 
r.tltabEe  boom -topmast  clamp.  Hy-Gain 
ferrite  baiun  BfS-B6  is  recommended  for 
use  with  the  TH3Mk3, 


£fectrical 

THfeDXX 

TMJrtkJ 

Gain  —average 

e.vdB 

8dB 

Front  to -back  ratio 

25dB 

25dB 

SWR  lal  resoriahCtf) 

Less  than 

Less  than 

1   5:1 

1   5:1 

Impedance 

50  otirms 

50  ohms 

Power  rating 

Max  legal 

Max  legal 

Mechanical 

Longest  element 

31  : 

27' 

Boom  length 

24' 

1-4- 

Turning  radius 

20- 

157 

Wind  load  at  SO  MPH 

156  lbs. 

103  2  lbs 

Maximum  wind  survival 

100  MPH 

100  MPH 

Net  weight 

57  lbs. 

36  lbs. 

Mast  diameter  accepted 

1 W  to  2V2 

IU"  i&:-2Mk 

Surface  area 

6.1  sq.  ft. 

4.0.3  sq  .ft. 

fcj  ^ 


h 


m  I 


6 -Element  iSuper  Th under- 
bid DX  for  10,  15  ynd  20 

Meters  Model  TH6  DXX 
$249.95         Separate  HY-Q 

traps,  featuring  large 
diameter  colls  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  high  Q, 
provide  peak  porfarmaiice 
on  e;jch  hand  whether 
w  or  king  phone  or  CW. 
Exclusive  Hy-Gain  beta 
match,  factory  pvetuned, 
msures  maximum  gain  and 
F/B  ratio  without  com- 
promise. The  T1I6DXX 
feeds  with  52  nhm  coaxial 
cable  and  delivers  less  than 
1,6:1  SWR  on  sill  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged,  sluLLed  tubing  for 
easy  adjustment  and  re- 
adjustment ,  and  for  larger 
cJiti  meter  and  less  wind 
loading.  Full  tri re: u inference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws.  Includes 
large  diameter,  heavy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
masi  clamp,  and  heavy 
gauge  machine  formed  ele- 
ment-to -boom  brackets, 
Hy -Gain's  f^rrite  balun 
BN-8G  is  recommended  for 
use  with  the  THtiDXX. 


HY-GAIN'S  INCOMPARABLE 

HY-TOWER 

FOR  80  THRU  10  METERS 

Model  18HT 
J  Outstanding  Omni-Directional  Performance 

•  Automatic  Band  Switching 
*  Installs  on  4  sq.  ft.  of  real  estate 

•  Completely  Self-SupportiiiB 

By  any  standard  of  measurement*  the  Hv-Tower  is  un Ques- 
tionably the  finest  mul Li-band  vertical  antenna  system  on  the 
market  today.  Virtually  indestructible,  the  Mod^l  18HT 
features  automatic  band  selection  on  80  thru  lfl  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  V«  wavelength  (or  odd  multiple  of  a  ty  wavelength) 
exists  on  all  bands.  Fed  with  52  ohm  coax,  it  takes  maximum 
legal  power  .  .  .  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  loading  coil,  it  also  delivers 
outstanding  performance  on  160  meters.  Struct urallv,  the 
Model  1SHT  is  built  to  last  a  lifetime.  Ruegfd  hot-dipped 
galvanized  24  ft.  towTer  requires  no  guyed  supports.  Top 
mast,  which  extends  t«  a  height  of  50  Ft.,  is  6061 ST6  tapers 
aluminum-  AH  hardware  is  iridtte  treated  to  MIL  specs.  IE 
you're  looking  for  the  epitome  In  vertical  antenna  systems, 
ydu'll  want  Hy -Tower,  Shpg.  Wt.,  96.7  lbs.  Order  No.  182, 
Price:  S 279.95 

NEW  Special  hinged  base  assembly  on  Model  18HT  allows 
complete  assembly  of  antenna  at  ground  level  *  .  .  permits 
easy    raising    and     lowering    of    the    antenna. 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  80  meters 
Model  BN-S6 
$15.95 

The  model  BN -86  balun  provides  optimum  balance 
of  power  to  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energy  from  feedline  to 
antenna.  Power  capacity  is  1  KW  DC.  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $15.95  Shpg.  Wt,  1  lb.  Order  No,  242 

u 

MULT1-BANU  HY-Q  TRAP  DOUBLETS 
Hy-Q  Traps 

I  Install  Horizontally  or  as  Inverted  V 
1  Super -Strength  Aluminum  Clad  Wire 
■  Weatherproof  Center  and  End  Insulators 

Installed  horizontally  or  as  an  inverted  V.  HyGam  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency-  Matched  traps,  individually  pretuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptional! v 
favorable  L/C  ratio  and  very  high  Q  performance.  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coiL  Fed  with  52  ohm  coax, 
Hy-Gain  doublets  employ  super-strength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  de I t-ri oration  from  salt  water 
and  smoke  ,  .  »  will  not  stretch  .  .  *  withstand  hurricane-like 
winds.  SWR  less  than  1,5:1  on  all  bands.  Strong,  lightweight, 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac.  Hardware  is  iridate  treated  to  MIL  specs.  Heavily  serrated 
7-inch  end  insulators  molded  from  high  impact  cycolac  increase 
Leakage  path  to  approximately  12  inches. 

MODEL  2RDQ  for  40  and  80  meters.  1001  l&W  overall.  Takes 

maximum  legal  power.  Shpg.  Wt.,  7.5  lbs  $49^95 

Order  No,  380 

MODEL   5BDQ  for  10,   15,   20,    10   and   80   meters,  94'  overall- 

Takes  maximum  powrer.  Shpg.  Wt..  12.2  lbs.  $79-05 

Order  No.  383 


<z> 
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MULTI-BAND  ANTENNA 
Dipole  Antenna  —Model  DIV-S0 
$13.95 


TT 


For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  ^do-it-your- 
self  flexibility  of  custom-designing  an  antenna  for  your  specific 
needs.  (Work  the  frequencies  you  wish  in  the  10  through  80 
meters  bands). 

The  DIV-80  features:  Durable  Cop  per  weld  wire  for  greater 
strength,  Mosley  Dipole  Connector  (DPC-1)  for  RG-E/U  or 
RG-58/U  coax  and  all  the  technical  information  you  wiU  need  to 
construct  your  custom-designed  antenna 

CENTER  INSULATOR  for  Multi- 
Band  Doublets  Model  CI 

Strong  lightweight,  weatherproof 
Model  CJ  is  molded  from  high  impact 
eycolac.  Hardware  is  iridite  treated  to 
MIL  specs.  Accepts  hi'H  or  W  coaxial. 
Shpg.  Wt.,  0.6  lbs.  $5,95  Order  No. 
155 


END  INSULATORS  for  Doublets  Model  EI 

Rugged  7 -inch  end  insulators  are  molded  i'rom  high  impact 
eycolac  that  is  heavily  serrated  to  increase  leakage  path  to 
approximated  12  inches.  Available  in  pair*  only.  Shpg,  WL,  0-4 
lbs,  $3.95  Order  No.  I  56 


P.O.  Box  27,  Medford,  Massachusetts, 02155 


TEL.  1-617-391-3200 
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WIDE  BAND  VERTICAL 
for  80-10  Meters 

Hy-Gain'sl8AVT/WB 

Take  the  *ide  band,  omni -directional  perform  ante 
uf  Hy-Gam»  famous  14AVQ/WB,  add  flO  meter 
capability  plu»  extra-hravy  duly  cans  truer.,  an  -and 
ymj  have  the  unrivalled  mw  IBAVTIWR  In  other 
words,  you  havr  quit*  an  antenna. 

•  Automatic  switching,  five  band  capability  is  ac- 
complished through  the  use  of  three  beefed -up 
Hy-Q  traps  J  featuring  large  diameter  coils  thai 
develop  an  exceptionally  favorable  L/C  m*o  - 

■  Top  loading  coil 

■  Acrost-the-band  performance  With  just  one  fur- 
nished setting  for  each  band  (10  through  40 

•  True  1/4  wave  resonance  on  all  band 

■  SWft  ©r  2: 1  or  leas  at  band  edges 

•  Radiation  pattern  has  an  outstandingly  low 
angle  whether  roof  top  or  ground  mounted 


CONSTRUCTION  .  .  of  entra-heavy 
duty  tapered  swaged  seam  leas  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubing  joints  is  so 
rugged  and  rigid  that,  although  th*.- 
antenna  is  25'  in  height,  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  cqsk  connecter 

Order  No.  386   Price   $37.00 


The  Versatile  Model  18V  f°r  80  Ettru  10  Meters 

fH.'    -Mi^trt    1*1     h*   #  in*    ,,ml      huc^ll    r*.  Up  HI     .  .  i  1  <i  jt    .  n[rfp«l-.    I  hJ  I    ■  Af,   t* 

1u^ri    Ln  «■*    fund      *1   Ifcri*    Mi   itn  \~>  i  -"«     ,      lllnjjli    ,i#jiih|mt<irt  hI  ihr 

l4Yd  t*iihl  «n  lh#-  ffuklliftri  '»•*■—  '»hI<«  I->p  *  -*l  *Hh   '„'  fthm  mrt    Hv»  IA 

n    t«dMiii»   i»  jhi.ip»ntl«  vftVirHL  hit   H\  of  ■■•jl  rintjal    i'iio-irui  irtl  hJ 

h<-i«i,  Krium-  •Ji#>it*«ium  i  jliiru;    '  h<  MudU-l  l-HV  wviti  U-  ,n*Ulhrd"ii  .1  »h*Ffi 

|V     f>  h    (HJ»I    .lr,»,'n    in-lpr  ifir  i'h,«uh*j     ll    i»  ,i\m-    ,i4  ip-H  jlnt    |M  IWW  "1    '•-»■" 

*TP>utilFnt'    N44.hU  pn'UiJitk-   lh<    Mn»t.  I  (HV Ii   Miiihl-.  kink  Lid  d..» 

afl  prt«T,ill  Irtish  iH  fi  11    .iltrf  it.i-IPi  pi-  Jiiliwihlia  Iprf  IN  Nl  iI.li  -  .<nd  ,  jmiuhji 
iri|i>  ?*|m»!    *'■     1  lh* 

Order  No.  193  Price  $24,95 


ALL  NEW 
3-BAND, 
2  ELEMENT 
HY-QUAD 


*  yiu*  ■•  «ipiN*  (pull  nit"* i* 

#  I  ■rampWfr         Bf  HI  JMTIJ  Yfc><  1 1  •  Ihn 

Tk-  ri ,  On*J  »iimi  M*  Cm  **■**«  til  *il»i  ***#*,  «»ubh'  H»«  *  »^ 

F#*l    4  «  thr-  -ml*    -f--*  '**«  n  .     llijJUT     lb«*1  *  Vulbng    BUIr  <u  a* 


«   Ji*|nwJ  IN  »»*<   .1  ««4MiHs  •■  id  Ihv  pri-ii.^t»l« 


V%>-*4lt.  n  ■■■  «i 

tk   ai  dl^HHMMi   «vr«T   »**P'    Wp       t*# 
I^Un  «T-rJ  lw  hhiibi 

N»  Li»  i  **  -r*    >**  CJwi  »*  «•***  at  ylhn  *u*  Hf.hw 

T.r  a^   «lkl   Ihrt      t**   fh  Oni  ■>  ««-*     M  *  KtfitM     '■   -.«»F»»I*    t'-lWI#- 

^_J   Id  *#  Ft    l-*rT  1  ihNm     ^H«ail  ■  J«  Mr^b  ■  X  P  i  I   H'|*#V<*  »■■■■*'   -  |"  ■—■■ 

•  dh  tf^m  iiiilii»f      pci  «**J  :  Hfll  1  HP*  iMMIHlM  *Ni     1 1      linlh 
If    iMItJ  .lrt«l»  *■<*  ^,  fh1M     H>  Oawf  r«^»*l--*|  -*•  Ift4  bi> 

um  ai  ib*n  hia>Jii  .  ^artwhinti  i-w  J  >»■—*  «Mi»k»  -•*  mi  *»<a  Mji 

Hi  <^a   ikIhwi   wrtv  i  ffnl       <»N  m  *■  f   r  krtw  *«  !■■>     rnrtP*   ***  '— "d| 

hf  ib*~  itmf*     b-T^.»^  ii  ibJl,  -«■   itlM^      t*i  •  ~  Jib  *    •■#*  lharite.  •<  i  .«  *  tp ».  t  -«  h« 
yw^  ■Mwip  J  a*M*av^   r>ta|   *j*I  rf«   i..,  ■*!*  nyi  j#p>  h*  »  ■  ■  .  UiPT' 
■  ura  •*■**  4«i  p   unn^t  *»«.(■  i>-  *ati  «tt«ty  "fc»«  <at>  *MI  •mMiiMmi!* 


Order  No.  244  Price  $229,95 


»«^  ta«q  r   .  >', 


hygain 


For  10,  15,  and  20  Meters 
New  Hy-Gain  Mode,  12  AVQ 


Completely  self-supporting,  the  Model  12AVQ  features  Hy-Q  traps.  .12"  doubie- 
grip  mast  bracket,  taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints  It  delivers  outstanding  low  angle 
radiation.  SWR  is  2:1  or  lesson  all  bands.  Overall  height  is  13  6'  Shipping  weight 
7.2  lbs.  Price:  $47.00  Order  No.  384 


New.  improved  successor  to  the  world's  most  popular  vertical! 
Hy-Gain  Model  14  AVQ/WB  for  40  10  Meter* 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished 

•  New  Hy-Q  Traps  •  New  12"*  Double -Grip  Mast  Bracket  •  Tap*r  S  wagged  Seamless 
Aluminum    Construction 

The  Mndel  14AVQ.  WR.  nunc  improved  mmvawm  In  lht+  »nrlrl  t.irmu-  M-d**.  I  IA\  K}r  i*  a  -*-lt  -upimrtirn: 
automatic  hand  switch iii|f  vertical  ihtil  di*livi'r-nmm diriTtinn.it  p<*rri»rm,irun-  nn  4*Mhmu^'h  1"  lTlt^♦  r 
Three  separate  Hy-Q  traj»  featuring  Imrtfr  djanwtef  l^i  lethal  dt*ti*liH»  >>fl  i'lri-piMmaJit  l.iv^r.iKii-  I    * 
ratio  and  a  very  hiph  Q,  provide  peak  prrfurmanrf  h\  t-fTiTti^i'K  i^ilaim*:  ncrtHm^  ■»!  thi*  anit-nna  -** 
lhai  a  Lrue  1.4  wave  re**mar*ce  eStferta  <m  all  hartd*   IhjtAt.nidiri^K   km  ^fljflr  raduimn  pal!i*rn  niak-  - 
DX  and  other  lonp  hauE  cunlacl*!  v*l^^   Superim  minhajirLMl  tfalurr^  im  lud<   xnild  ^lunnnum  hi  hum  n^: 
for  traps  using  air  dieted m  rapacittir      tw.iw  ^iu,*!'  i.virt  ^wmftd  i^fellllpc&i  aluminuni  nadlattn      full 
cirrumtVrenct*  compre>,siun  ciamp^  .»*  tubing  jmni^  I h,«i  ere  mtlftfaiM  irioiTn^nm  and  wear     anda  1,1 
douhle-gnp  mast   hrackel   thai    insurv^  maximum  n^iditv   whHher  ruul^tiip  nr  ^niund  nuiunted     Phi' 
Model    14 AVQ  WB  aL»  dehvt-rs  t-iceM^nl    pt-rlurrnancv  i*n  Hi  l  meters  usinfl  ll>  <  *am  M-«ii-l  L*'  XKj 
Luadin^  Coil    Overall  hetjchi  is  IK  f«n<|    Shipping  w^iuhi  H  J  ill-    I  n*ur|j.iwd  |mrialtilii\      i»u inland 
tag  for  permanent  tRstallaiiun*-   Price    S67  00  Order  No    385 

TYPICAL  14AVQVWB  VSWR  CURVES 
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ROOF  MOUNTING  KIT^  Model  14RMQ  provides  rugged  support  for  Modef  I4AVQ/WB 
Order  No.  T84.  Price:  $28,95 


Hy~Gain  REEL  TAPE  PORTABLE  DIPOLE  % 

for  10  thru  80  Meters  Mode]  18TD  * 

The  most  portable  high  performance  dipole  ever... 

Thi-  Mi-nJtJ  )KT[>  is  UTiL(Uf?ilLii'njbK  ttii-  nupsl  JtJit^iiiNil  hwh  ^m'Vi'tH  ItlrtlU'V  h'1'l-ibtr 
doublH  jjnLrnnii  ayaU'm  ?wt  dewluiwit  ll  k.i-  (iniviTi  iiti nhi.iiiL'  m  [jphmiIiihj 
feliBhlB  communifuLiiinn  m  titiU  irulllrtf^  .iml  i  i hni rrn-Fi.  ui h  j p|i I n  .il  mii<-  Ijnuu^li 

c»ut  thi?  world  Tw«  ritarnptfsis  ulifl  liifji-^  rullbf{|L>^  inim-lfi  ■.  cOhi.  I' llni 

sid«  of  ihr  mmn  tifiUHprt^  up  In  41  tuml  jIi^.hh  ■■  i>I'  \',I2  iWi  fm   I  h  m  njH'Viii hm 
2A  (l  |^n|[Uiu  ut  pulypjfiijj-yk'ni-  n,^  he  im  hi-d  iii  i-Mch  i.i|h-  fwrmiU  mHUilluum 

to  poli/ft.  Iniea.  bu  1  Jd i rifp?i      11  hj U" ^ tr  in  jvHihihU- (nr  l>u  nnr,^  11  rlmiMi-1  iinl  LTHhi    ■■    1  ■  - 1 1  ■ 
ln!*-fp|.iii'ii    in    "hi.-    hi^h    impuft    h^iusm^    in   41    IfiHjU v rjvy    In    li'rifplh   MinttT-Fiuii   ■  hiif | 
i-.iUhr.iiprl   tu  iTiftiT   mea*tirtm*Tili*  uri  lht>  l.ipt-      rlink^-  inxLultritlnri  lm it |.»riM U    Kt'i^dh  <mh 
S2   nhni  (SOfX     DrllVera-  uulisia riding   pt^rFurrTtunci'  us  ji   purliiblr  «il   }*•  rhiiMinit    irinlnl|n(Mii« 
Mfilitum  111*5^*2  incKta  rvUHcltd      Wt .,  4  J  Ibti 
Order  No    22B  Price:  594 -9S 


BE  PREPARED  FOR  CYCLE  21 
GET  HY^GAIN'S  NEW  LONG  JOHNS 
'THESTACKABLES 
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PALOMAR 


i=t:rcii,:inn: 


$299.95 


ANTENNA  TUNER 

Here  r*  *  nnn  tuner  that  puts  more  power 
into  yoy  antenna.  *orki  from  160rn~fQrn, 
twain  lull  topi  power  and  then  lomt,  and 
works  with  coax,  single  wire  and  balanced 
linn.  And  if  led  vchj  tune  up  wtthool  oping 
on  the  ait 

All  tuner*  kpw  tofn*  d  power,  mostly  m  tne 
inductance  coil  and  the  balun  core  To  avoid 
thn  wr  twitched  from  No  12  wirr  tor  the 
main  mductor  10  %"  cumw  tuning,  h  can 
carry  ten  timet  the  fi  current  And:  we've 
moved  trie  barun  from  tht  qutpul,  wtiere  h 
almost  never  ten  iti  design  impedance,  to 
the  input  where  it  always  does.  Inns  more 
powrr  to  your  antenna, 

The  biggest  problem  with  tuners  u  getting 
them  tuned  up.  Wnh  three  knobs  to  tune 
on  your  Trandhver  and  three  on  the  tune* 
and  ten  second*  to  do  <1  {fee  the  warning  in 
your  transceiver  manual)  that's  1%  seconds 
pet  krwb.  We  haw  a  better  way:  a  built-in 
SO  Ohm  noise  bridge  thit  lets  you  set  the 
tuner  commit  without  itamsmnting-  And  a 
switch  that  leti  you  tune  your  transmitter 
into  i  dummy  load.  So  vou  can  do  Kip 
.■.ln»ii'  luntMip  without  going  on  the  air. 
Saves  thai  final -cutfQRtVl 


* 


* 


TEMPO 

the  first  try  synthesized 

portables  gtves  you 

the  broadest  choice 

at  the  lowest  price 


.  . .  the  new  5-5 

The  only  $ynt  heir  red  hand-held  offering 

5  watts  output    ISwfchatfe  for  1  or  5 

wan  operation} 

The    same    depend* twin y    m    the    time 

proven     Si      Grcuilry    that    hot    batff 

proven  in  more  than  a  million  hours  of 

operafon. 

Heavy  duty  battery  pack, 

Telescoping  whip  antenna. 

Ni  cad  battery  pack,  charger 

External  «mc* ophon*  cif»pil>  - 


PRICE  LIST 

Tempo  S*5 

$299.00 

Tempo  S-5  with  touch  (one  pad 

339.00 

12  Button  touch  tone  pad 

(not  installed) 

39.00 

16  Button  touch  tone  pad 

(not  installed} 

48.00 

Tone  burst  generator 

29.95 

CTCSS  sub-audible  tone  control 

29.95 

Rubber  flex  antenna 

BOO 

Leather  holster 

16.00 

Cigarette  lighter  plug  mobile 

charging  unit 

6,00 

Matching  30  watt  output  1  3.8  VDC 

power  amplifier  {530) 

89,00 

Matching  SO  watt  output 

power  amplifier  (S80) 

149,00 

Tempo  S-2 

349.00 

Tempo  S-2  with  touch  tone  pad 

399.00 

Tempo  S-t 

259.00 

Tempo  5-1  with  touch  tone  pad 

289.00 

* 


R-X  NOISE  BRIDGE  $55.00 


T 


* 


* 


the  Tempo  S-2 

Tempo  it  first  again.  Thit  time  with  a 
superior  quality  synthesized  220  MHr  hand- 
held transceiver.  With  an  S-2  in  vow  OH 
pocket  you  can  use  220  MHz  repeater! 
Trm>Uijh.0u1  ihs  U,S,  1i  offer*  alt  the  advanc- 
ed engineering,  premium  quality  compo- 
nents- ami  g  features  of  the  Si,  The 
S-2  offers  IG-QQ  channel!  in  an  extremely 
lightweight  hut  rugged  caie. 


^ 


V 


It  you're  not  on  220  thet  ,s  the  perfect 
way  io  get  started.  Wiiti  the  addition  of  the 
5  25  f2SW  output*  or  S-7S  f75W  outpuiJ 
Tempo  solid  state  ampfffiei  it  bcomes  a 
powerful  mobile  or  base  station.  If  you  have 
a  220  MHz  rig,  rhe  &2  wilt  add  iremerirJaus 
versatility,  lis  low  price  includes  an  external 
microphone  capability^  heavy  duty  ni-cad 
bauery  pack,  charger,  and  telescoping  whfp 
antenna. 


Tempo  S-1 

*  The  first  and  most  thoroughly  field  tested 
hand-held'     synthesized    radio    available. 

800  channels  in  the  palm  ot  your  hand 

*  Simple   to   operate,    (You   don't   need   a 
degree  in  computer  programming! 

•  Heavy    duty    battery    pack    allows    more 
Operating  (Jrne  between  charges 

•  External  microphone  capability 


* 


Xr- 


* 


Learn  the  Irulh  about  your  antenna 
Find  ill  reatonanl  frequency 
Find  R  and  X  off  resonance 
Broad  band  1  1 00  MKi. 
Simple  lo  use   -  SeH  contained. 


FREQUENCY  STANDARD 
$42.50 


100,  50 ,25.10  and 
5  tth;  Marker!  ifhKt- 

jble  Qf  panel  swilch 
ChriUt  ten  traded 
A  Fru*  lecondiry 
irequency  itandartf 
Sauire  wm  Signal 

fliclrnjfm-nict  <j$*ii* 

rnaSkHrlsSOHHr 
Sharp  Pear  Oytpul 
Hieatstve  cirtuir  sup 
■ettsat  nit*  anted 

marten. 
Battery  Operated 
Wa  taw  card  St*  tea 

tamed  untry 


VLF  CONVERTER  S59.95 


Hew  device  opens  up  lite  world  ol  VLF  radm. 
Converts  VLF  to  SO  meters.  Far  use  with  any 
shortwave  receiver  coveting  35  4  MH?. 
Advanced  design  Inr  simple  opera  lion 
high  performance. 

Gives  reception  of  (he  1750  meier  band 
Also  cavers  navigation  rarfiaoeacans,  WW  VS. 
I  hip  tnhpn:,  and  LF  broadcast  band. 


RF  TRANSFORMER  $42.50 


•  FtH  2000  «rt  CW jS^w  Wl 

•  Matches  32.  28,  22.  %$Al>  I.  5  am  antennas, 

•  Far  al  verecah  am^ftie  vrMp  n  tin  rut 
i  SmaAer  sire.  HejaaV  inaUHttf. 

■  RF  lends  tend  care 


LOOP  ANTENNA 
Loop  Amplifier  $67 .50 
Plug- in  loops  $47.50  eu. 


Plug  In  loops 
a  variable  far: 
1600  5000  KHi 

jlcrQ^Dmeler 

amaleur  bandi) 

SO  1GO0  KHz 

fH'PiidcasI  Band) 
lb0  550KMr 

VLF,  ITSOmelerbandl 

M^CFKH; 

WWVB.  Loranl 
10-40  Klri(0Afl«a) 
Nuis  eul  inted  ere  nee 


"T^Wae^, 


sso 


A\ 


I 


500  W.RF  TRANSFORMER 
$35.00 


FatWJUw*lTCW 
cepaNiti  Ha  nmt  hfim 
CtiveiHtrtt  twrlch  uieCM* 
id  fMll tl  '48* 

HF  retnfe  roraid  cote- 


IC  KEYER  $97.50 


Sends  Manual  Semi- 

Automaric,  Full  Automatic. 

Qui  Memory  Dash  Memory, 

Squeeie  and  Iambic 

Mart  Features  lhan  inv  other  keyer  BuMi  m 

i id tt one  speaker,  speed  and  volume  control} 


Fully  Adjustable  confer  spacing  and  paddle 

t.T 
you. 


tension  the  perfec"  paddle  louch  wilt  Amair 


Battery  Operated.  Heavy  shielded  dle-cnt 
metal  case.  3 -It.  sleef  bate 
By  the  World's  oldest  manutacitire'  d< 
i&etranie  keys. 


CW  FILTER  $39,95 


•  s 


skirts.  NO  nngirtfl 


•  MHz 


ALL  BANDS  PREAMPLIFIER 
$89.50 


BEAM  BALUN  $47.50 


MODEL  2KBALUN    $42.50 


MODEL  1K  BALUN  $22.50 


•  feats  1  lie  U  ilttz  Covers  ALL 
kaods  ttt  tt  6  meien  All  tiaftwtvt 
tmadct it  binds 

•  mrecttveri  AIB>tin«cn*enj 

•  Uf  IB  70*|«* 

•  Peps  op  that  Vtd 

•  Beaten  imaee  and  sponeos  rtsaoase 


3  It*  OK,  S  Kw  PEP 
UhaUvrr 
17  KIMJU 
1:1  0f4:1  rata 
M 


•  aXwCW,6 

•  IT^OMI 

•  It w 4  If 


-  1.5H»CHf.3l»Pff 


•   17   MMHl 
-   llarArlraM 


PALOMAR  ENGINEERS 


1h 


P.O.  Box27,  Medford, Massachusetts, 0215S 


TEL.  1-617-391-3200 


TUFTS  Electronic  Department  StoreJTUFTS 


$299.00 


BEARCAT  2Z0 

(Aircraft,  Marine,  Public  Service,  The  220 
[adds  features  and  advanced  sophistication. 

Aircraft  and  Marine  -  press  button  to 
search  Entire  Aircraft  Band,  another  for 
Marine 

7  Bands -Low.  High,  UHF,  UHF-T. 
2m  amateur  and  75  CM  Ham  -  plus  the 
Aircraft  Band 

20  Channels  -  scan  up  to  20  frequencies 
or  .either  of  two  banks  of  10  channels 
each 

Automatic  Search  -  Selective  Scan  Delay 
-  Automatic  Lock -Out  -  Patented  Track 
Tuning  -  Manual  Scan  Control  -  Single 
Antenna 

Priority  —  automatically    samples     desig- 
nated channel  every  two  seconds 
AC /DC  operation 


(^bra: 


BEARCAT  300  $499.95 

Service  Search 

Over  2100  pre-programmed  frequencies. 

*  11  Service  Search  categories  arrange 
stored  frequencies  into  "interest"  groups 
-  Police,  Fire,  Marine,  HAMr  Emergency. 
Telephone,  Government,  Forestry,  Indus 
triair  Transportation  and  Aircraft. 

*  50  Channels/5  bands 

*  7  Bands  jLow  &  High  VHF,  UHF.  and 
UHF-T.  AM  Aircraft,  2m  &  75  CM 
Amateur) 

*  Nor -volatile  memory,  AC/DC 

*  Automatic  Search  with  Hold  &  Resume 
functions 

■    Patented  Selective  Scan  Delay 

*  Vacuum  Fluorescent  Decimal  -Display 
with  Dimmer  Control 

*  Speed  Control 

*  Quartz  Clock 

*  Patented  Track  Tuning 

*  Direct  Channel  Access 

*  Automatic  Squelch 


*& 


$149,95 


BEARCAT' 
FOUR- SIX 
THIN  SCAN  '" 


More  bands,  more  channels  —  more  scanning 
capabilities  than  other  Hand-Helds. 

•  4   Bands    (Low.  High,  UHF  and  UHF-T) 

•  6  Channels-  -  more  monitoring  capacity 

•  "Rubber  Ducky"  Antenna 

•  Belt    Clip    frees  hands   while   monitoring 

•  S  channels  per  second  scan  speed 

•  A  u  torn  atic  o  r  m  anua I  sc  a  n  ni  n  g 

■  Individual  channellock  -outs 

■  Part  ah  I  e  -  weighs  Only  12  Ounces 

•  Battery  operated  (6  Vdcf 


$219.55 


BEARCAT  210 

The  one  that  pioneered  synthesized 
scanning  -  and  unlocks  new  channel?  of 
communication. 

•  Mo  crystals  to  buy  -  full  6 -band  coverage. 

•  Keyboard  programming  makes  frequency 
selection  as  easy  as  punching  a  push- 
button telephone. 

•  Decimal  display  and  exclusive  rolling 
zeros  to  show  what's  being  programmed 
and  monitored. 

•  Automatic  search  for  finding  new 
frequencies. 


PUNCHES  THROUGH    LOUD  and  CLEAR 


Only 
$179.00 


Cqbra  29GTL  Rfrctjgnlzed  Industry  Standard 

OotMfi  s.  rrcosr  popular  CSfYiotJihe — Ihe  "Frucfcerii  ctioice" : 
*  PtUa  mrifr*  ■rJyriaMifce'  *  Anierma  *arning  indicator* 
Wumroaifl.d  B/lfa/SWH  maier  *  Sw^cnat>i«  aiitomalic 

nOiSO  ltrtii|it>g  arid  rioifia  blanking 


Cobra 

7BX 

E>oK«r 

Saver 


Only 

$89.95 


Talk  io  the  best  $1  (hem  *irn  rm$  economy  -si  zed, 
economy- priced  CB  »  Large  illuminated  lum'ng  rlial  • 
SensJii^s  *qu(fich  CDn.troi  *  Fy|i  ran^e  ^oiunne  conimi  #  Pa 
jack  ■  Legal  maximum  output  Ol  tour  warn 


EUMD-  D"rtuH*l  W  (M 


jS  Q  j^-  je 


Only 
$124.95 


COtira  25GTL  Full  Feature  Compact 

Vou'H  k^Ow  your  voicfl  is  Out  IriSro  being  near-d    * 
DjmaWljky    -  LED  chEfiriel  display  m/i\h  brightness  con- 
tfQl  •   LED   rran^m it.- recewa   indicator  *   PA/axlernal 
Speaker  jacks  •  RF  gam  control 


Only 
$9G.OO 


Cobra  210TL  Command  Perfor mane*.  'Mini"  Size 
Has-  a' I  the  beet  ;q  (Hindi  Itlrough  loud  and  clea r  •  QiQ.ila.1 
LED  channel  display  *  "Oyn^Whke'  •  SwMchabla 
automatic  ngise  liirntin-g  •  ElluminatecJ  S7RF  Meiar  afid 
r 1 1 1 ■  £.: ri  rfiQItf 


The  Cobrt?   i  4QGTL  mobile?  gives  you   maxjmum 
diBlante  with  12  lull  wmts  ol  power,  plus  quieler 
com rmini cation s  and    12l   channels  (3D  on   side-    Only 
band).  A  perlett  Ttialch  loi  the  Cobra  MSGTL!      £249.95 


Only 
$359,95 


Cobra  H2GTL  CB  Base  Station 

The  COBRA  U2GTL  SSB/ AM  Bum  Slotion  ie  far  CB-ere 
who  wont  extra  dtaiante.  lull  1Z  wotlsot  power,  quieter 
communications  due  to  elimination  nf  AM  "chuter,"  and 
mels  —  flO  of  ihem  on  Eirfebcind. 


?flch 


am 


base  stations 


CB  Antennas 

AV-101  ASTRO  PLANE™  —  Patented  perform- 
ance. Best  value  available  today  in  an  ornni  direc- 
tional base  antenna,  4*47  QR 

A\M22  POL  H"  —  Patented  design  dual  polarity 
antenna  with  orbital  gamma  match.  Light  weight 
and  long  range  communication  in  a  beam  antenna. 
Five  elements  on  each  polarity.  $515  95 

AV  140  MOQNRAKER"  —  America's  mosl 
popular  and  mosl  imitated  CB  antenna  design  in  a 
dual  polarity  beam.  Includes  cast  aluminum  hubs, 
stainless  steel  Up  wires  and  many  other  Avanti 
quality  features.  $799  95 

AV-146  MOONRAKER*  -  King  of  CB  antennas. 

All  the  quality  features  of  Avanti  Moan  raker  4  plus 
the  exclusive  4-way  boom  support  that  protects 
against  structural  failures  common  to  com- 
petitor's super  big  beam  antennas.  <tg<j  gg 

AV  150  ASTRO  BEAM"  —  Big  power  in  a  small 

package.  Unprecedented  40  dB  front -to- back  ratio 
in  a  three  element  vertical  beam. 

AV-160  RAMROD"  —  The  versatile  all  purpose 
antenna  ■  CB  •  low  or  high  band  Business  radio  ■ 
short  wave  listening  *  monitor  ■  TV-FM  ■  civil 
defense  *  amateur  •  aircraft  *  marine  •  experimen- 
ting ■  a  no  nonsense  full  1/2  wave  antenna  that  is 
fully  adjustable  from  25  to  175  MHz  {adjustment 
chart  provided].  £29  95 

AV-170  SIGMA  II1"  —  Second  generation  5i8  wave 
with  incredibly  low  S.W.ft,,  5.14  dBi  gain.  Mew 
static  arrestor  system.  Easy  installation.  New  H.D. 
mounting  tube.  Aircraft  quality  aluminum.  New 
low  price,  $89-95 

A V-1 90  SATURN™  —  New  scientific  breaklhrough. 
Now  vertical  and  horizontal  polarity  in  an  omni 
directional  antenna.  Strong,  long  distance  power 
n  a  unique  dual  polarity  design.  Unsurpassed  om- 
ni power  gain  and  SWR  characteristics.  Static  ar- 
te s tor  system  for  clearest  possible  communica- 
tions in  ali  weather  conditions.  Easy  assembly  — 
aero  space  light,  high  strength  construction 
tested  to  withstand  years  of  wind  and  weather. 
Switchbo*  included,  $199  95 

Tri-Band  Monitor  Antenna 

AV-801  ASTRO  SCAN  "  —  A  patented  Tri-band  base 
monitor  design  with  no  compromises.  Unmatched 
gain  over  the  whole  tri-band  range  from  25  MHz  to 
512  MHz,  including  the  new  "T'h  band.  Aerospace 
light  construction  of  aircraft  quaMty  aluminum  and 
stainless  steel  is  well  balanced  on  the  mast  to 
withstand  years  of  severe  wind  and  weal  her. 

S34.95 


P.O.  Box  27, 


usetts,  02155 


TEL.  1-617-391-3200 
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NEW! 


MFJ  INTRODUCES  THE 


GRANDMASTER 

MEMORY  KEYERS 

At  $139.95  this  MFJ-484  GRANDMASTER 

memory  keyer  gives  you  more  features  per  dollar  than  any  other 
memory  keyer  available  —  and  Here's  Why  .  .  , 


wwhi  cowtmh.  tu  penetr*tl 

A  AM.fl  ftfi  1,  Z.  Oft  3  ffTV 
CHARACTER  totSEAGES 


WEED  CHTML.  B  TD 
bO  WPM  HILL  10 
HECOflD 


LEPl  W  SHJJtt  #»HCH 
M[M!mV  IS  IN  UKt  AMD 
WHEN  IT  fkG!i 


HEUUf  UntWl  SELECl  DC8HWI  lit  CHArt<TFrt  MtS^ilFS 


tone  fflmnn. 


1H.IWE    cm 
TROt.     PCWEfl 


«l»t  ffiKAT  CDWTBfl! 
{D  TO  ?  MINUTER  PULL 
fjjfl  AUHI  *f*AT 


I  ED      !N0ll>HS 
OELSV     RfPEAT 

«™e. 


IEHTI     KWIY 
USt.  TO  RfGrtffllhC 


MtktMT     SEiECT:     POS! 

TIEK5  1.  J.  3  AM  EACH 
ECL"  INTO  MFtoCAr  SEt- 
TIMS  A.  B.  E  D  (If  TO 
TWELVE  ?5  CHAWCTEH 
MESSAGES^  SWITCH  COM 
HME5  A  AKl  R  nHflDH 
K  GIVES  YDLM  W.  7  i,  34. 
EH  M,  fKAKWCTtflS,  BV 
e«S5««  BLrrrflws  a.  «. 
Caau 


MEMORY  KEVERS 

MFJ-4B4  Grandmaster  Memory  Keyer.  Up  to  twelve  35  c. haracter 

message*  pius  a  100,  75,  50,  or  25  character  message.  139.95 
MFJ^82             Grandmaster  Memory  Keyer.  Four  25  or  a  50  and  two 

25  character  messages.  99*95 

M-FJ-4E1             Grandmaster  Memory  Keyer.  Two  50  character  messages.  79.95 

H  K  - 1                   O pt Eon al  Sq u eeze  Key .  29 .95 

PROFESSOR  MORSE 

M  F J-4 1 0  Professor  Mor  se ,  R  a  ndom  code  gens  rator/k  eye  r.  Morse  e  ode 

teaching  computer.  Sends  alpha  only  or  alphanumeric, 

full  feature  Curtis  keyer,  speed  readout,  delay  for 

spacing  letters  up  to  three  seconds.  149-95 

TELEPHONE  PATCHES 

MFJ-624  Crisp  dear  professional  sounding  audio,  Vu  meter  for 

moni  to  ring  line  I  eve]  and  for  nulling  for  maximum  separation 

of  transmitter  and  receiver,  easy  patch  in  patch  out 

connections  59.95 

MFJ-620  Same  as  MFJ-624  except  without  meter  49.95 


$ 


29 


95 


MFJ-40T  QRP  Transmitter 


MISCELLANEOUS 

MFJ-202  RF  Noise  Bridge. 


MFJ-1Q30BX 
MFJ-2QDBX 
MFJ-40T 
MFJ-40V 

CPO-555 
T  K - 5  55 


Receiver  P redactor. 
Frequency  Standard, 
QRP  Transmitter. 
Companion  QRP  VFO  for40T 
Code  Practice  Oscillator 
Optional  Telegraph  Key. 


59.95 
49.95 
29.95 
29.95 
29.95 
17  95 
1.95 


95 


LSP-S20BX 


SPEECH  PROCESSOR 


LSP-S50BX    H 


MFJ-E25 


LSP.52QBX  II 
LSP^520RX 


RF  Speech  Processor.  Plugs  between. microphone  and 
rig.  Powerful  natural  sounding  speech,  Vu  meter 
for  adjustment  of  processing,  4  pin  mie  Jack,  6  dB 
mere  average  SSB  power,  use  with  any  rig  and  any 
mic,  push  button  on -off /by pass. 

Logarithmic  Speech  Processor.  Deluxe  mod  el, 
Logarithmic  Speech  Processor. 


119.95 

59,95 
49,95 


j 


54 


95 


CMOS-8043  Electronic  Keyer 

Stale   ol    ihe    *rf    d(Sigrr   u9G«    CURTI5^B043 

Kay  ir-Ofl-a- chip 


m  fiylflHn  Ke*  ■  Dol  aifimorv  •  IflTFUlfl;  Operji- 
non  wiih  enteral  sauec«  xev  ■  &  lo  50 
WPM  *  5it1#10OP  and  Spea^  •  5pe«J  vol- 
ume k>r^  weiflM  Contois  *  LMifl  rfilisblp  a^hd 
&iaip  kevx;  *  3DC  MOlts  max  •  4  ponMion 
5*il£n  F5r  HJNF  OFF  O^  Si  DE  TONE  QFF 
•  U^es   4   cen^ight   ceils     •:-2-3;16   «    3-1 1<    «    < 


ELECTRONIC 
MFJ-8044IC 
MFJ-404 
MFJ-402 

MFJ-400 
MFJ-40B 


BY-1 


KEYERS 

Deluxe  Keyer.  Dot  and  dash  memory. 
Econo  Keyer.  Built-in  paddle,  pi  us  extras, 
Econo  Keyer.  Built-in  paddle, 
Econo  Keyer,  External  Key- 
New  Deluxe  Electronic  II,  speed  readout  meter,  socket  for: 
Memory,  random  code  generator,  keyboard.  30441 C  keyer 
chip  dot  and  dash  memory.  Up  to  50  WPM. 
Bencher  Deluxe  Iambic  Paddles.  Heavy  steel  base,  non-skid 
feet. 


59.95 
59,95 
44.95 
49„% 


79.95 
39,95 


MFJ  ENTERPRISES 
DELUXE 

Versa  Tuner  II 


MFJ -984 

MFJ-982 

MFJ--981 

MFJ  -980 
MFJ-962 

MFJ-961 

MFJ-949 

MFJ-94TB 

MFJ-940 

700-00 14 

MFJ-945 

MFJ-944 

MFJ-943 

MFJ-901 

MFJ-900 
MFJ-16010 


Deluxe  3kW  Versa  Tuner  IV,  SWR,  forward -reflected 

wattmeter,  rf  ammeter,  dummy  load,  antenna  switch,  halun, 

3kWPEP 

3kW  Versa  Tuner  TV.  7  position  antenna  switch,  balun, 

3kW  PEP 

3kW  Versa  Tuner  fV-SWR,  forward-reflected  wattmeter, 

balun,  3kW  PEP 

3kW  Versa  Tunet  IV.  Built-in  balun,  3kW  PEP 

1,5  kW  Versa  Tuner  111,  SWR,  forward -reflected  wattmeter,, 

6  position  antenna  switch,  balun.  1 .5k W  PEP 

l,5kW  Versa  Tuner  ML  S  position  antenna  switch, 

balun  for  balanced  lme&,  1.5kW  PEP 

Deluxe  Versa  Tuner  II.  Ultimate  in  antenna  tuners:  SWR, 

dummy  load,  forward  r  of  let  ted  wattmeter,  front  panel 

antenna  switch,  balun,  3 DOW  output. 

Versa  Tuner  |lr  Improved  model  with  $WH /waTt meter, 

antenna  switch ,  balun,  mobile  mounting  brankeH, 

300W  output 

Versa  Tuner  II.  SWR /wattmeter,  antenna  switch,  no 

balun,  no  mohile  mount,  300W. 

Mobile  mount  for  MFJ-940 

Versa  Tuner  ft.  With  SWR /wattmeter  and  mobiie  mounting 

bracket,  leas  6  position  antenna  switch,  300W 

Versa  Tuner  II,  With  antenna  switch  and  mobiEe  mounting 

bracket,  less  SWR  /wattmeter,  300  W  oupuL 

Versa  Tuner  II.  Less.  SWR /wattmeter,  antenna  switch 

mounting  hracket,  300 W  output 

Versa  Tuner.  Matches  anything.  Coax,  random  wires. 

balance  lines,  200W  output. 

Econo  Tuner,  Matches  Coax  and  random  wires.  200W 

Random  Wire  Tuner.  For  random  and  long  wires,  2Q0W 


299.95 

199,95 

199.95 
169.95 

169.95 

149.95 

129.95 

79.95 

69.95 
3.00 

69.95 
69.95 

59.95 

49.95 

39.95 
29.95 


24-HOUR  DIGITAL  CLOCK 
SOLID-STATE 


*29 


95 


24  HOUR  DIGITAL  CLOCK 

MFJ-101  24  hour  digital  clock,  totally  solid  state,  6"  bEue 

display  (like  TS-820SL  !D  time,  lock  function 
(prevents  accidental  rmssetting  of  time). 


29.95 


These  MFJ  active  filters  are  the  most  copied  in  Industry. 

CWF-2W  MFJ  E1*EH  OH  RLTOI  SflF  JBJ  Mfl  $$<B  HI  TEN 

*2995  ,«n 


•li 


hi  Hi  rf  kI  Mtm 


>■»  M  *  <M  Wl  >3  I    M"mt-  HBi  v^  —J  hk  *p  b  U  qaaa   ^i—    talv 


i-i" 


SSB/CW  FILTERS 


MFJ-752 
MFJ-7B1 

MFJ-721 

MFJ-720 

CWF-2BX 
SBF-2BX 

AC  Adapter 
CWF-3PC 

SB  F  -2  PC 

AC  Adapter 


Dual  tunable  SSB/CW  active  filter  Signal  Enhancer  IL 

1  noise  Jimiters,  inputs  for  2  rigs,  1 10 VAC  or  12  VDC 

Tunable  SSB/CW  active  filter  Signal  Enhancer. 

HOVACor  12  VDC. 

Super  CW/SSB  F ilt-rar.  2W  amplifier,  noise  llmiters, 

inputs  for  2  rigs.  12VDC  or  1 10VAC  with  optional 

AC  adapter. 

Deluxe  Super  CW  Filter.  2W  amplifier,  12VDC  or 

1 10V AC  with  optinnaf  AC  adapter. 

Super  CW  Filter 

Single  Sideband  Filter 

12  VDC,  200  mA. 

Same  wired  and  tested  PC  board  as  in  CWF-2BX 

with  4  position  switch 

Same  wired  and  tested  PC  board  as  in  SBF^2BX  with 

4  position  switch 

6  VDC,  300  mA. 


79,95 
59.95 

59.95 

44.95 
29.95 
29,95 

7.95 

19.95 

1 9.95 
7.95 


P.O.  Box27,  Wedford,Massachusetts, 02155  =  TEL.  1-  617-391  -  3200 


TUFTS  Eledronic  Department  Store  TUFTS 


t^TT 


jih-t  l  hjbgr 


ORDER  BLANK 


Electronic  Department  Store 

OPEN  DAILY  9-9 
SATURDAY  9-6 


P.  O.  Box  27,  Medford,  Mass.,  02155,  Tel,  1-617-391-3200 


Prices   FOB  Medford, 

Mass.  Mass.  residents 
add  5%  sales  tax. 

Minimum  S3 ,50  for 
shipping  and  handling 
on  all  orders. 


CAT. 

NO. 

PAGE 
MO. 

DESCRIPTION! 

QUANTITY 
ORDERED 

UNIT 
PRICE 

TOTAL 
PRICE 

1 

Name 

Add  res. 

Call 

5%  Sates  Tax 
(Mass.  Residents) 

• 

Citv 
O   Check  Enclosed 

PRICE 
Card  no. 

State                      Zip 

□   Visa       D   Master  Charge       □   $1  Enclosed  for  Catalog 

(Si  refundable  with 

IS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE    fir«  purchase) 

Card  exp.  date 

Shipping 
and  Handling 

$350 
Min. 

Amount 
Enclosed 

Signatu 

nt 

SPECIAL  PRICING  NOTICE 

Many  of  the  major  items,  such  as  transceivers,  are  availalbe  at  special  discount  prices.  A  complete  list  of  these  special 
discount  prices  may  be  obtained  by  writing  or  calling  our  mail  order  department.  If  your  order  contains  one  of  the 
items  on  ihe  current  discount  list  our  sales  staff  wilt  make  sure  that  you  receive  the  lower  prices. 


BANDPASS  REJt  IT  DUPLEXER 
DPLA144FOJ    144  174MH1 

Also  availjb*     for 
5*.  22<JP450    JIHz. 


WACOM 


W9 


These  Band  Pass  Band  Reject  Cir- 
cuit duplexers  Include  the  use  of  an 
exclusive  circuit  developed  for 
WACOM,  whlcn  provides  superior 
suppression  of  spurious  sideband 
noise  between  and  adjacent  to  trie 
duplex  frequencies.  When  used  with 
a  high  Q  filter*  the  Band  Pass  Band 
Reject  Circuit  provides  frequency 
response  curves  with  bandpass  cavi- 
ty characteristics  at  the  frequency 
to  be  passed  and  band-reject  cavity 
characteristics  at  the  frequency  to 
be  attenuated. 


SPECIAL! 

\S%  OFF  ALL 

HITACHI  SCOPES 


i 


HITACHI  OSCILLOSCOPES 

Sinn  ei!  i'  n  ■     l&  and  20  MH?  AM 

.imiiviiv   Hntfdii    EHcJUomopei 
|1M<  | ajjll  '"  "li'iiuirniiini  HiTdcin  tfuaHiy  Han 

dairh  ,i Il4i  l""1  l'v    i  2  yt\ii  ivun  diny 

Thrv  i  i-      ilih'    1 •  i  •'!■■  I'i.i*i    d5    loVV    ,r. 

ImV  iliw.s «Hrl   X5  yttHftfll  rnagn.itietl 

1 1  ,  .,  .i  ,i1m.jii  you  wun'i  find  on  any 
urin'i  15  im  30  MH.-  teope  Plus:  Z-axii 
tnci'lni.iln  Ki,  luif  iiilji'im  fmiii  pant? I  X-Y 
,  ,i  ,  ,  .il ,  in  Nir  .HMimjI  '.llmK"  "llitLli'ls.  jnil  X  TO 

svvvfti    maynjl     i  i    noih   30   MH/ 

>.il  riel*P|  I 

«  V-302  30  MHz  Dual  Trace  S85050 
•  V-301  30  MHz  Sin^e  Trace  $G70 .50 

-  V-152  15  MHz  Dual  Trace   $625.25 

-  V-151   IS  MHz  Single  Trace  $49030 


M,./. 


•Modfl  TA-M 


•  Model 

TA  33,   3  e 

ttements,  1  O,  I 

•  AK60 

most 

plate 

!    adapter 

dB    forvs 

tard    gain    d 

aver    isotropic 

$14,50 

source) 

$264.00 

•  Model 
S304.7  5 

CL-33, 

3 

elements     — 

•  Model 

MPK-3,    750( 

•  Model 

CL-36, 

6 

elements     — 

CW  and 

2000  Watts 

P.E.P.  SSB  - 

$392,7  5 

$67.75 

•  Model 

CL203, 

elements    — 

$290.00 

•  Model 

TA-36,     6 

elements    — 

•  Model 

TA40 

KR 

—    40  meter 

$392.75 

conversion  ki  i 

$119T50 

SPECIAL! 

25%  OFF  ALL  M  OS  LEV  ANTENNAS. 

>.0.  Box 


Massachusetts,  02155 


TEL. 1-617-391-3200 


— 


Contests 


from  page  20 

families  shall  not  be  eligible  to 
participate  herein. 

WASHINGTON  STATE 

QSO  PARTY 

0100  GMT  September  13  to 

0700  GMT  September  13 
1300  GMT  September  13  to 

0700  GMT  September  14 
1300  GMT  September  14  to 

0100  GMT  September  15 
The  fifteenth  annual  contest 
sponsored  by  the  Boeing   Em- 


ployees' Amateur  Radio  Society 
(BEARS)  is  divided  into  3  operat- 
ing periods  as  shown.  All  ama- 
teurs are  invited  to  participate. 
Use  all  bands  and  modes,  but  no 
CW  QSOs  are  allowed  in  the 
phone  bands.  Stations  may  be 
worked  once  on  each  band  and 
mode  for  contact  points  and 
more  than  once  each  band/ 
mode  if  they  are  additional 
multipliers, 
EXCHANGE: 

QSO    number,    RS(T),    and 
state,   province,    country,    or 


Washington  county. 
FREQUENCIES: 

Phone- 1815,  3925,  7260, 
14280,  21380,  28580;  CW-1805, 
3560,  7060,  14080,  21060,  28160; 
Novice-3725,  7125,  21150, 
28160, 

SCORING: 

Washington  stations  score  2 
points  for  each  phone  contact 
and  3  points  for  each  CW  con- 
tact,  including    contacts   with 


other  Washington  stations- 
Multiply  QSO  points  by  the  total 
number  of  different  states, 
Canadian  provinces,  and  other 
foreign  countries  worked.  All 
others  score  2  points  for  each 

phone  contact  and  3  points  for 
each  CW  contact  with  a  Wash- 
ington station.  Multiply  QSO 
points  by  the  total  numberof  dif- 
ferent Washington  counties 
worked  (39  maximum).  There  will 


Results 


RESULTS  OF  THE  1980  MARAC  COUNTY 

HUNTERS  SSB  CONTEST 

Fixed  Station  Scores 

N7TT/2 

4,469,304 

K1NWE 

3,820,064 

AG9S 

2,069,262 

WA3YEY 

1,555,200 

WD5EYM 

1 ,466,059 

WD4FGW 

960,918 

KBtID 

603,120 

W3ARK 

280t434 

WB3CFD 

263,493 

W7JYW 

239,760 

VE1RQ 

206?976 

K9DAF 

199,906 

N8BGF 

117,420 

WA0RJJ 

49,470 

WA2WCW 

30,960 

WB8MDG 

8f723 

WD8QOY 

5,130 

WB9SMU 

4,104 

WB8WEZ 

1,955 

K9GTQ 

1,491 

K9GDF 

333 

K5XY 

250 

Mobile  Scores 

N4UF 

575,340 

W0QWS 

343,295 

WB5BBS 

234,360 

K3KX 

135,125 

W5VQR 

131,376 

W40WY 

54,240 

WB4FBS 

27,186 

VE3IR 

1,566 

K4ZT 

1,554 

W1EXZ 

540 

K9DAF 

243 

DX  Scores 

WB5KEA/KP4 

1,787,832 

G2AFQ 

206,778 

I2PHN 

83,681 

VK4VU 

72,900 

CT4SL 

9.460 

JH1BBU 

6,322 

SMOCHA 

2,600 

Results 

RESULTS  OF  APRIL  1980  QSO  PARTY 
SPONSORED  BY  QRP  ARCI 


State/ 

ProvJ 

Country 

Call 

Points 

Mult 

Score 

Ala 

K4JXS 

69 

16 

5,620 

Ark 

AD5F 

116 

28 

3,248 

Cal 

WA6POC* 

359 

81 

87,237 

Cot 

WB0GQW 

151 

37 

16,761 

Conn 

WA1TRY 

150 

38 

33,500 

Del 

KA3CDB 

30 

13 

585 

Fla 

WA4PHM 

282 

62 

34,968 

Ga 

AA4RF 

241 

52 

25T064 

III 

WB9HPV*** 

343 

69 

71,001 

Ind 

W4JKC/9** 

360 

69 

74,520 

la 

WB0URA 

272 

61 

48,708 

Ky 

WD4IVF 

97 

29 

8,439 

La 

AB5N 

35 

9 

945 

Me 

WB2GNX 

167 

36 

18,036 

Md 

N3PM 

425 

69 

29,325 

Mass 

W1PWK 

195 

46 

26,910 

Mich 

WD8MFP 

399 

60 

47,880 

Minn 

KB0N 

281 

62 

52,266 

Mo 

WBOWIW 

321 

61 

58,743 

Mont 

KL7FDO/7 

28 

9 

756 

Neb 

KA0O 

128 

33 

6,336 

Nev 

KA7DVR 

122 

31 

5,673 

N.J. 

WA2GTJ 

247 

53 

39,273 

N.  Mex 

W5VBO 

272 

47 

38,352 

N.  Y. 

W2EZ 

467 

80 

56,040 

N.  Car 

W40MW 

261 

66 

25,839 

N.  Dak 

KB©L 

116 

34 

7,888 

Ohio 

W8AC 

119 

27 

9,639 

Ore 

WA7ZBL 

153 

19 

8,721 

Penn 

WB3FLK 

218 

35 

22,090 

R.  Is 

KA1EGZ 

32 

10 

320 

Tenn 

K4EXC 

229 

54 

37,098 

Tex 

N5QQ 

348 

63 

65,772 

Utah 

N7ARE 

261 

30 

23,490 

Vir 

K4KMS 

146 

45 

19,710 

Wash 

AA70 

123 

23 

8,487 

W.  Va 

WA8CNN 

298 

64 

28,608 

Wise 

WB70JV/9 

554 

89 

49,306 

Alta 

VE6ER 

107 

39 

12,519 

B.  C. 

VE7EMX 

60 

17 

3,060 

N.S. 

VE1BQQ'*** 

162 

37 

1 7,982 

Sask 

VE5AAD 

137 

29 

1 1 ,946 

England 

G4BUE 

139 

46 

19,946 

Puerto  Rico 

KP4DJ 

140 

29 

12,180 

*  Overall  winner 

2nd  place  overall 


*  * 


***3rd  place  overall 
****overalt  winner  in  Canada 
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be  an  extra  multiplier  of  one  for 
each  group  of  8  contacts  with 
the  same  Washington  county 
forati  non-Washington  stations, 
AWARDS: 

Certificates  will  be  awarded 
to  the  highest  scoring  station 
(both  single  and  multi-operator) 
in  each  state,  Canadian  prov- 
ince, foreign  country,  and  Wash- 
ington county.  Additional  certifi- 
cates may  be  issued  at  the  dis- 
cretion of  the  Contest  Commit- 
tee. Worked  Five  BEARS  awards 
are  also  available  to  anyone 
working  5  club  members  before, 
during,  or  after  the  QSO  party 
(untess  previously  issued).  All 
QSO  party  entries  will  be 
screened  by  the  Contest  Com- 
mittee for  possible  Worked  Five 
BEARS  awards.  Worked  Three 
BEAR  Cubs  awards  are  also 
availabie  for  working  3  Novice 
members. 
ENTRIES: 

Logs  must  show  dates/times 
in  GMT,  stations  worked,  ex- 
changes sent  and  received, 
bands  and  modes  used,  and 
scores  claimed.  Include  a  dupe 
sheet  for  entries  with  more  than 
100  QSOs.  Each  entry  must  in- 
clude a  signed  statement  that 
the  decision  of  the  Contest 
Committee  will  be  accepted  as 
final.  No  logs  can  be  returned. 
Results  of  the  QSO  party  will  be 
mailed  to  all  entrants  and  an 
SASE  is  not  required.  Log 
sheets  and  summary  sheets 
must  be  postmarked  no  later 
than  October  15th  and  sent  to: 
Boemg  Employees'  Amateur 
Radio  Society,  c/o  Contest  Com- 
mittee, Willis  D,  Propst  K7RS, 
18415  38th  Avenue  S,P  Seattle 
WA  98188. 

EUROPEAN  DX  CONTEST - 

PHONE 

Starts:  0000  GMT  September  13 

Ends:  2400  GMT  September  14 

Sponsored  by  the  Deutscher 
Amateur  Radio  Club  (DARC). 
Only  36  hours  of  operations  out 
of  the  48-hour  period  are  per- 
mitted for  single  operator  sta- 
tions. The  12  hours  of  non-op- 
eration may  be  taken  in  one 
period  (but  not  more  than  three) 
at  any  time  during  the  contest. 
Operating  classes  include 
single  operator,  altband  and 
multi-operator,  single  transmit- 
ter. Multi-operator,  single 
transmitter  stations  are  only  al- 
lowed to  change  band  one  time 
within  a  15-minute  period,  ex- 
cept for  making  a  new  multi- 
plier. Use  all  amateur  bands 
from  3.5  through  28  MHz.  A  con- 


test QSO  can  only  be  estab- 
lished between  a  non-European 
and  a  European  station.  Each 
station  can  be  worked  only  once 
per  band. 
EXCHANGE; 

Exchange  the  usual  five-digit 
number  consisting  of  RS  and 
progressive  QSO  number  start- 
ing with  001. 
SCORING: 

Each  QSO  counts  1  point. 
Each  QTC  (given  or  received) 
counts  1  point.  The  multiplier  for 
non-European  stations  is  deter- 
mined by  the  number  of  Euro- 
pean countries  worked  on  each 
band.  Europeans  will  use  the 
last  ARRL  countries  list.  In  ad- 
dition,  each  call  area  in  the  fol- 
lowing countries  will  be  consid- 
ered a  multiplier:  J  A,  PY,  VE,  VO. 
VK,  W/K,  ZL,  ZS,  UA9WA0.  The 
multiplier  on  3.5  MHz  may  be 
multiplied  by  4S  on  7  MHz  by  3, 
and  on  14  through  28  MHz  by  2. 
The  final  score  is  the  total  QSO 
points  plus  QTC  points  multi- 
plied by  the  sum  total  multi- 
pliers, 
QTC  TRAFFIC: 

Additional  point  credit  can  be 
realized  by  making  use  of  the 
QTC  traffic  feature.  A  QTC  is  a 
report  of  a  confirmed  QSO  that 
has  taken  place  earlier  in  the 
contest  and  later  sent  back  to  a 
European  station.  It  can  only  be 
sent  from  a  non-European  sta- 
tion to  a  European  station.  The 
genera]  idea  is  that  after  a  num- 
ber of  European  stations  have 
been  worked,  a  list  of  these  sta- 
tions can  be  reported  back  dur- 
ing a  QSO  with  another  station. 
An  additional  1  point  credit  can 
be  claimed  for  each  station  re^ 
ported. 

A  QTC  contains  the  timeT  call, 
and  QSO  number  of  the  station 
being  reported,  e.g.,  1300/ 
DA  1 A  A/1 34.  This  means  that  at 
1300  GMT  you  worked  DA1AA 
and  received  number  134.  A 
QSO  can  be  reported  only  once 
and  not  back  to  the  originating 
station.  Only  a  maximum  of  10 
QTCs  to  a  station  is  permitted. 
You  may  work  the  same  station 
several  times  to  complete  this 
quota,  but  only  the  original  con- 
tact has  QSO  point  value.  Keep 
a  uniform  list  of  QTGs  sent.  QTC 
3/7  indicates  that  this  is  the  3rd 
series  of  QTCs  sent  and  that  7 
QSOs  are  reported.  Europeans 
may  keep  the  list  of  the  received 
QTCs  on  a  separate  sheet  if  they 
clearly  indicate  the  station  who 
sent  the  QTCs. 

AWARDS: 

Certificates   to   the   highest 


scorer  In  each  classification  in 
each  country,  reasonable  score 
provided.  Continental  leaders 
will  be  honored  with  plaques. 
Certificates  will  also  be  given 
stations  with  at  least  half  the 
score  of  the  continental  leader 
or  with  at  least  250,000  points. 
The  minimum  requirements  for 
a  certificate  or  a  trophy  are  100 
QSOs  or  10,000  points. 


ENTRIES: 

Violation  of  the  rules  or  un- 
sportsmanlike conduct  or  tak- 
ing credit  for  excessive  dupli- 
cate contacts  will  be  deemed 
sufficient  cause  for  disqualifica- 
tion. The  decisions  of  the  Con- 
test Committee  are  final  It  is 
suggested  to  use  the  log  sheets 
of  the  DARC  or  equivalent  Send 
a  large  SASE  to  get  the  wanted 


Results 


RESULTS  OF  THE  20TH 

ALL  ASIAN  DX  CONTEST  -CW 

Continental  Winners 

(Multiband,  Single  Operator) 


Africa 

EL2FY 

7332 

Europe 

UR2QI 

1 36240 

Oceania 

VK3AEW 

18270 

S.  America 

LU8DQ 

234220 

N.  America 

N6RO 

1 51 632 

Asia 

UV9AX 

219432 

Cont mental  Leaders 
(Multiband,  MulthOperator) 


Europe 

UK4WAR 

299466 

Oceania 

DU1MRC 

95432 

S. 

America 

LU1DZ 

21 2256 

n 

America 

K7FD 

15939 

Asia 

UK90AC 

182710 

USA 

Entries 

Pts. 

Mult. 

Score 

AE6U 

1.9 

6 

5 

30 

W7DRA 

3.5 

27 

12 

324 

K7WA 

7 

258 

37 

9546 

K4RZ 

14 

103 

44 

4532 

K5GA 

14 

83 

34 

2622 

WA6VNR 

14 

45 

18 

810 

W6NNV 

14 

57 

11 

627 

WB7SOM 

14 

29 

15 

435 

W1 OPJ 

14 

7 

6 

42 

K6LL 

21 

257 

41 

10537 

AI6E 

21 

89 

31 

2759 

W6SZN 

21 

79 

30 

2370 

K1KI 

21 

74 

23 

1702 

AA1M 

21 

49 

28 

1372 

N6RO 

M 

972 

156 

151632 

K6NA 

M 

897 

157 

140829 

N6AW 

M 

685 

140 

95900 

N5JB 

M 

509 

117 

59553 

K3TW 

M 

474 

106 

51192 

K5RC 

M 

435 

109 

47415 

K4JYS 

M 

333 

87 

28971 

W8UVZ 

M 

280 

94 

26320 

WA0TKJ 

M 

354 

70 

24780 

K2CL 

M 

238 

78 

18564 

N7AM 

M 

251 

72 

18072 

W90A 

M 

222 

75 

16650 

W4MM 

M 

176 

70 

12320 

N8FU 

M 

147 

56 

8232 

K3VW 

M 

147 

54 

7938 

WSOB 

(VI 

104 

56 

5824 

WA4QMQ 

M 

93 

48 

4464 

K48AI 

M 

46 

28 

1288 

K7FD 

Mop 

231 

69 

15939 

W7DG 

Mop 

221 

68 

15028 
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number  of  logs  and  summary 
sheets  (40  QSOs  or  QTCs  per 
sheet).  SWLs  apply  the  rules  ac- 
cordingly, Entries  should  be 
sent  no  later  than  October  15th; 
North  American  residents  may 
send  their  applications  and  logs 
to;  Hattwin  E.  Weiss  W30G.  PO 
Box  440,  Halifax  PA  17032  USA. 
EUROPEAN  COUNTRY  LIST: 

C31,  CT1,  CT2,  DL,  DMf  EA, 
EA6,  El,  F,  FC,  G,  GC  Guer,  GC 
Jer,  GD,  GL  GM,  GM  Shetland, 
GW,  HA,  HB9,  HBfl,  HV,  I,  IS.  IT. 
JW  Bear,  JW.  JX.  LA,  LX,  LZ,  M1, 
OE,  OH,  OHG,  OJ0,  OK,  ON,  OY, 
OZ,  PA,  SMt  S.  SVt  SV  Crete,  SV 
Rhodes,  SV  Athos3  TA1,  UA1346, 
UA2,  UBS,  UC2P  UNI.  U05,  UP2, 
UQ2,  URZ  UA  Franz  Josef  Land, 
YO,  YU,  ZA,  AB2.  3A,  4U1,  9H1. 

CAN-AM  CONTEST 

Phone 

Starts:  1800  GMT  September  13 

Ends:  1800  GMT  September  14 

CW 

Starts:  1800  GMT  September  27 

Ends:  1800  GMT  September  28 

Multi-operator  stations  can 
operate  the  full  24-hour  period. 
Single  operator  stations  can  op- 
erate a  maximum  of  20  hours 
with  a  maximum  of  two  rest  peri- 
ods totaling  a  minimum  of  4 
hours. 

The  contest  is  sponsored  by 
the  Ontario  Contest  Club  and 
Canadian  DX  Association  to  in* 
crease  the  friendship  among 
Canadian  and  American  ama- 
teurs and  to  provide  a  means  of 
measuring  the  performance  of 
their  operating  skills  and  equip- 
ment. 

Operating  categories  include: 
i)  single  operator -all  bands 
with  station  operated  by  the  sta- 
tion licensee;  2)  multi-operator, 
single  transmitter  -  stations  op* 
erated  by  more  than  one  opera- 
tor, or  single  operator  other  than 
the  licensee,  or  club  station;  3) 
club  competition, 

Use  all  bands,  160  through  10 
meters.  USA  General  portion  of 
the  bands  is  recommended.  The 
same  station  can  be  contacted 
once  on  each  band.  Stations  op- 
erating from  outside  of  their 
own  call  area  must  sign  slash 
and  the  area  they  are  operating 
from* 
EXCHANGE: 

RSfO  Plus  sequential  QSO 
number  starting  with  001  and 
multiplier  (MX)  area  abbrevia- 
tion (in  that  order).  Multiplier 
area  abbreviation  is  the  usual 
two  letter  postal  abbreviation 
for  50  US  states.  CN  -  for  Carib- 
bean <KC4,  KG4,  KP1,  KS4,  KV4). 


PC -for  Pacific  (rest  of  US  pos- 
sessions). Canadians  will  use: 
NF  =  V01  and  V02;  NB  =  VE1 
New  Brunswick;  NS  =  Nova 
Scotia;  PE  =  Price  Edward  IsL; 
SI  =  Sable  and  St.  Paul  I.;  PQ  = 
VE2:  ON  =  VE3;  MB  =  VE4;  SK 
=  VE5;  AT  =  VE6;  BC  =  VE7; 
NW  -  VE8NWT;andYU  -  VY1 
Yukon. 

SCORING: 

The  multipliers  are  the  50  US 
states.  2  US  possessions  (Carib- 
bean and  Pacific),  10  Canadian 
provinces,  2  territories  (NWT 
and  YU),  and  1  island  (Sable  or 
St.  Paul).  Total  of  65  multipliers 
per  band;  maximum  possible  on 
all  6  bands  is  390. 

QSO  points  for  Americans  to 
Americans  or  Canadians  to 
Canadians  is  2  points  per  OSO. 
American  to  Canadian  and  vice 
versa  counts  3  points  per  QSO. 
The  final  score  is  the  result  of 
the  total  QSO  points  from  all 
bands  multiplied  by  the  sum  of 
the  multipliers  from  all  bands. 
Phone  and  CW  sections  of  the 
contest  are  considered  separate 
contests.  However,  combined 
score  for  phone  and  CW  will  be 
used  for  overall  competition. 
Combined  scores  will  be  cal- 
culated by  the  contest  commit- 
tee as  a  result  of  the  addition  of 
the  phone  and  CW  scores, 
AWARDS: 

First  place  certificates  will  be 
awarded  in  each  multiplier  area 
on  both  modes  in  single  opera- 
tor categories.  Top  five  multi-op* 
erator  stations  will  receive  cer- 
tificates for  high  claimed  phone 
and  CW  scores.  AH  scores  will 
be  published  in  CQ  Magazine. 
Free  one  year  subscription  to 
Long  Skip,  the  CANAOX  bulle- 
tin, will  be  awarded  to  the  5  US 
stations.  Additional  trophies 
and  plaques  will  be  awarded  the 
overall  winners  for  the  Canadian 
and  American  champion  on 
phone,  CW,  and  combined.  Also, 
an  award  for  the  club  having  the 
highest  score  as  a  result  of  add- 
ing  the  5  best  scores  on  phone 
and  CW  by  its  members.  A  club 
officer  must  submit  the  sum- 
mary showing  the  callsigns  and 
scores.  Each  station  is  eligible 
for  one  trophy  only.  In  cases 
where  one  station  qualifies  for 
another  trophy,  the  less  signifi- 
cant trophy  goes  to  the  next 
eligible  station. 
ENTRIES: 

All  times  must  be  kept  in 
GMT.  Indicate  multipliers  the 
first  time  only  on  each  band.  Log 
must  be  checked  for  duplicate 
contacts,  correct  QSO  points, 


and  multipliers.  Do  not  use  sep- 
arate logs  tor  each  band.  Rest 
periods  must  be  clearly  marked 
in  the  log.  Each  entry  must  con* 
sist  of  log  sheets,  summary 
sheet  showing  all  scoring  infor- 
mation, category  of  competi- 
tion, operator's  name  and  call- 
sign,  address  of  the  station,  and 
signed  declaration.  Entries  with 
over  200  QSOs  must  include 
check  sheets  for  each  band. 
Official  logs,  check  sheets,  and 
summary  sheets  with  multiplier 
tables  are  available  from  the 
contest  chairman;  a  large  SASE 
with  Canadian  stamps  (or  US 
stamps  nor  glued  to  the  en- 
velope) will  bring  you  samples. 
Usual  disqualification  rules  ap- 
ply and  the  decisions  or  actions 
of  the  CAN-AM  Contest  Com- 
mittee are  official  and  final.  All 
entries  must  be  postmarked  not 
later  than  30  days  after  the  con- 
test and  mailed  to:  VE3BMV.  PO 
Box  292,  Don  Mills,  Ontario, 
Canada  M3C  2S2. 

As  a  trial,  certificates  will  be 
issued  to  high  scoring  QRP  sta- 
tions running  less  than  10  W  in- 
put  and  also  to  the  monoband 
entries,  Any  band  can  be  se- 
lected; all  monoband  entries  will 
be  lumped  together.  You  are  en- 
couraged to  use  the  official 
forms  —  they  considerably  help 
with  "bookkeeping"  and  pro- 
cessing the  results.  Please  send 
logs  regardless  of  how  small! 

PENNSYLVANIA  QSO  PARTY 

1700  GMT  September  13  to 

0400  GMT  September  14 

1300  GMT  September  14  to 
2200  GMT  September  14 

Sponsored  by  the  Nittany 
Amateur  Radio  Club,  this  is  the 
23rd  annual  event.  Stations  may 
be  worked  once  on  each  band 
and  on  each  mode.  Mobiles  may 
be  reworked  as  I  hey  change 
counties.  Repeater  contacts  do 
not  count 
EXCHANGE: 

RS(T),  3*digit  sequential  serial 
number,  and  ARRL  section  or 
PA  county. 
FREQUENCIES: 

SS8-3980.    7280,    14280, 
21380,  28580:  CW-50  kHz  up 
from  bottom  of  CW  bands. 
SCORING: 

Count  1  point  for  SSB  QSOs, 
1.5  points  for  CW  QSOs,  and  2 
points  for  80-meter  CW  QSOs. 
PA  stations  multiply  QSO  points 
by  the  total  number  of  sections 
plus  the  total  number  of  PA 
counties  worked.  Mobiles  in  PA 
calculate  their  total  for  each 
county  then  add  these  county 


totals   together   for  the   final 

score. 

AWARDS: 

Handsome  plaques  will  be 
awarded  to  the  top  PA  entrant 
and  the  top  out-of-state  entrant. 
Certificates  for  section  winners 
and  the  10  top  PA  entrants  with 
a  minimum  of  10  QSOs.  Special 
club  award  — an  engraved  gavel 
donated  by  W1  PL  will  be  award 
ed  to  the  PA  club  whose  mem- 
bers score  the  highest  aggre- 
gate scores  in  the  contest.  Be 
sure  to  indicate  club  affiliation 
on  your  logs! 
ENTRIES: 

Dupe  sheets  are  required  for 
entries  with  100  QSOs  or  more, 
except  for  mobiles  who  are  ex- 
empt from  this  rule.  Mail  fogs, 
dupe  sheets,  comments,  and 
SASE  (for  results)  by  October 
15th  to:  Douglas  R.  Maddox 
W3HDH,  1187  S.  Garner  Street, 
State  College  PA  16801. 

NORTH  AMERICAN  SPRINT 
Starts:  0100  GMT  September  14 

Ends:  0500  GMT  September  14 
Sponsored  by  the  National 
Contest  Journal,  the  contest  is 
open  to  all  licensed  radio  ama- 
teurs. The  object  is  to  work  as 
many  North  American  stations 
{and/or  other  stations  if  you  are 
in  North  America)  as  possible 
and  as  many  multipliers  as  pos- 
sible during  the  4-hour  contest 
period.  Entries  must  be  single 
operator  only -no  helpers  or 
spotting  nets  are  permitted.  All 
contacts  must  be  made  on  the 
80 *,  40-.  or  20-meter  bands  using 
CW  only.  A  station  may  be 
worked  once  on  each  band,  if 
any  station  solicits  a  call  by 
sending  CQ,  QRZ,  etc.,  he  is  per- 
mitted to  work  only  one  station 
in  response  to  that  solicitation. 
He  must  thereafter  move  at 
least  1  kHz  before  he  works  any 
other  station,  or  at  least  5  kHz 
before  he  again  so  lots  other 
calls.  Regardless  of  the  number 
of  licensed  callsigns  issued  to  a 
given  operator,  one  and  only  one 
callsign  shall  be  utilized  during 
the  contest  by  that  operator,  For 
the  purposes  of  this  contest,  a 
North  American  station  is  as  de* 
fined  by  the  rules  of  the  CQ 
Worldwide  DX  Contest. 
EXCHANGE. 

To  have  a  valid  exchange,  you 
must  send  all  of  the  following  in- 
formation: his  call,  your  call, 
serial  number  (starting  at  001), 
your  name,  and  your  state  (or  VE 
province/country). 
FREQUENCIES: 
Suggested   frequencies   are: 
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3530-3550,    7030-7050,   and 

14030-14050. 

SCORING: 

Multiply  the  total  valid  con- 
tacts by  the  sum  of  states,  VE 
provinces,  and  other  North 
American  countries  to  get  the 
final  score  (do  not  count  USA 
and  VE  as  countries).  KH6  is  not 
counted  as  a  state  and  is  not  a 
North  American  country.  VE 
multipliers  are  maritime  (VE1, 
VOI,  and  V02)  and  VE2  through 
VE8  (8  total).  Non-North  Ameri- 
can countries  do  not  count  as 
multipliers. 
AWARDS: 

A  trophy  shall  be  awarded  to 
the  highest  scoring  entrant.  Cer- 
tificates of  merit  shall  be  award- 
ed to  the  highest  scoring  entrant 
from  each  USA  call  area,  Can- 
ada, and  other  country;  to  each 
of  the  ten  highest  scoring  en- 
trants; to  each  member  of  the 
winning  team;  and  to  the  high- 
est entrant  on  each  team. 
ENTRIES: 

Entries  must  be  sent  to;  Rusty 
Epps  N6SF,  235  Montgomery 
Street,  Suite  2600,  San  Fran- 
cisco CA  94104. 

Entries  must  be  received  not 
later  than  30  days  after  the 
Sprint  to  be  eligible  for  trophies 
and  awards.  An  entry  consists 
of  1)  a  summary  sheet  showing 
valid  contacts  by  band,  total 
multipliers,  total  score,  name, 
callsign  and  address  of  the  op- 
erator, station  callsign,  and  sta- 
tion location;  2}  a  complete,  legi- 
ble log  of  all  contacts  (including 
dupes  marked  as  such)  with  in^ 
dication  by  numbered  sequence 
of  each  multiplier  claimed;  and 
3)  a  separate  check  sheet  for 
each  band.  Logst  summary 
sheets,  and  check  sheets  may 
be  home-made  or  patterned 
after  those  shown  in  the  Na- 
tional Contest  Journal  (NCJ), 

Team  competition  is  limited 
to  a  maximum  of  10  operators 
as  a  single  entry  unit.  Clubs  hav- 
ing more  than  10  members  may 
submit  more  than  one  team  en- 
try.  To  qualify  as  a  team  entry, 
the  name,  callsign  of  each  op- 
erator, and  caiisign  of  the  sta- 
tion operated  (should  the  opera- 
tor be  a  guest  at  a  station  other 
than  his  own)  must  be  registered 
with  N6SF.  The  team  informa- 
tion may  be  contained  either  in  a 
tetter,  which  must  be  received 
by  N6SF  before  the  start  of  the 
Sprint,  or  It  may  be  contained 
in  a  Western  Union  mallgram 
dated  at  least  24  hours  before 
the  start  of  the  Sprint.  There  are 
neither  distance  limitations  nor 


meeting  requirements  for  a 
team  entry.  The  only  require- 
ment is  pre-registration  of  the 
team. 

Any  entry  may  be  disqualified 
for  illegibility,  incorrectness,  or 
illegal  or  non-ethical  operation. 
Such  disqualification  is  at  the 
discretion  of  the  NCJ  Contest 
Review  Committee. 

DARC  CORONA  10  METER 

RTTY  CONTEST 

Contest  Period: 

1100  to  1700  GMT  September  27 

This  is  the  third  of  four  tests 
during  the  year  sponsored  by 
the  DARC  eV  to  promote  RTTY 
activity  on  the  10-meter  band, 
Each  of  the  four  tests  is  scored 
separately.  Use  the  recommend- 
ed portions  of  the  10-meter 
band, 
EXCHANGE: 

RSTF  QSO  number,  and  name, 
SCORING: 

Each  station  can  be  contact- 
ed only  once.  Each  completed 
2X  RTTY  QSO  is  worth  1  point. 
Multipliers  include  the  WAE  and 
DXCC  lists  and  each  district  in 
W/Kf  VBVQ,  and  VK.  Also  count 
each  different  prefix  as  a  multi- 
plier The  final  score  is  the  total 
number  of  QSOs  times  the  total 
multiplier. 
AWARDS: 

Plaques  will  be  awarded  to 
the  leading  stations  in  each 
class  with  a  reasonable  score 
present.  Operating  classes  in- 
clude Class  A  for  si  ngle  or  multi- 
op  and  Class  B  for  SWLs. 
ENTRIES: 

Logs  must  contain  name,  call, 
and  full  address  of  participant. 
Also  show  class,  times  in  GMT, 
exchange,  and  final  score. 
SWLs  apply  the  rules  accord- 
ingly. Logs  must  be  received 
within  30  days  after  each  test. 
Send  all  entries  to:  Klaus  K. 
Zielskl  DF7F8,  PO  Box  1147. 
D-6455  Erlensee,  West  Ger- 
many, 

The  last  contest  period  is  on 
November  15th. 

EXKZ5  REUNION 

Starts:  0001  GMT  September  27 

Ends:  2400  GMT  September  28 

An  on-the-air  reunion,  spon- 
sored by  the  Canal  Zone  Ama- 
teur Radio  Association, 
Panama,  to  foster  continued 
friendship  among  former  KZ5s. 
Use  A1  and  A3  modes  only;  no 
cross-mode  operation  allowed. 
No  power  limitations  within 
legal  limits. 

Two  categories  of  partici- 
pants.   Former    KZ5s    licensed 


under  authority  of  the  Panama 
Canal  Zone  Government  will 
count  only  contacts  with  other 
former  KZ5s.  Total  points  will  be 
based  on  2  points  for  each  A1 
contact  and  1  point  for  each  A3 
contact.  All  other  stations  wish- 
ing to  participate  are  encour- 
aged to  contact  a  minimum  of  5 
current  CZARA  members  to 
qualify  for  the  Balboa  Award. 

EXCHANGE: 

Former  KZ5  operators  will 
send  signal  report  the  last  two 
digits  of  the  first  year  licensed 
as  a  KZ5,  and  former  KZ5  call- 
sign*  Others  will  provide  signal 
report  and  state/country. 

FREQUENCIES: 

Listen  within  the  lowest  25 
kHz  of  the  CW  and  Phone  seg- 


ments of  the  US  General  class 
portion  on  each  band. 
AWARDS: 

Prizes  for  the  top  three  former 
KZ5s  currently  operating  from 
the  Republic  of  Panama  as  an 
HP-licensed  operator.  Also, 
prizes  for  the  top  three  former 
KZ5s  currently  operating  else- 
where, worldwide.  Certificates 
for  all  other  former  KZ5  entries, 
ENTRIES: 

Send  extract  of  contest  logs 
by  October  31st  marked  either 
"Reunion"  or  "Balboa  Award"  to: 
John  B.  Barham  HP1XOG,  PSC 
Box  4481,  APO  Miami  FL  34001. 
Former  KZ5s  who  choose  not  to 
submit  entries  are  encouraged 
to  provide  current  callsign  and 
address  via  QSL  or  postal  card 
to  the  above  address. 


Review 


HIGH  FREQUENCY 

CIRCUIT  DESIGN 
by  James  Hardy 

Depending  on  publications 
written  expressly  for  amateur 
radio  operators  is  frustrating  if 
you  are  seeking  information 
about  the  more  theoretical 
aspects  of  our  hobby.  On  the 
other  hand,  many  "theory" 
books  are  filled  with  mathemati- 
cal proofs  and  long-winded 
technical  descriptions  of  llideai" 
circuits  that  are  of  little  use. 
High  Frequency  Circuit  Design 
by  James  Hardy  is  one  book  that 
falls  somewhere  in  between  ap- 
plication-oriented amateur  texts 
and  rigorous  theory  books.  Al- 
though it  is  intended  primarily 
for  electronics  technology  stu- 
dents, the  author  expresses  his 
hope  that  it  may  be  of  use  to 
practicing  rf  designers  and 
radio  amateurs. 

Many  hams  consider  rf  circuit 
design  to  be  a  sort  of  black 
magic  that  is  practiced  by  a  few 
experts,  instead  of  trying  to 
understand  the  workings  of  an 
oscillator  or  amplifier,  we  often 
build  a  project  hoping  for  the 
best  but  not  really  knowing  why 
it  was  designed  the  way  it  was. 
High  Frequency  Circuit  Design 
concentrates  on  the  basics  that 
make  up  any  rf  circuit,  whether  it 
is  centered  around  tubes  or  the 
latest  power  FEJ  device.  First 
the  terminology  needed  to  un- 
derstand noise,  amplitude,  and 
phase  is  discussed.  Then  the 
author  describes  how  simple 
components  like  resistors  and 


capacitors  behave  when  used  in 
rf  circuits.  Once  the  fundamen- 
tals are  taken  care  of,  the  book 
explains  the  secrets  of  impede 
ance  matching,  filter  design, 
amplifiers,  and  oscillators. 

There  is  no  way  to  gain  a  thor- 
ough understanding  of  rf  cir- 
cuitry unless  you  are  exposed  to 
the  mathematics  that  governs  it. 
The  author  does  not  expect  his 
readers  to  be  experts  in  cal- 
culus—all the  math  is  at  an 
algebra  level. 

The  latest  FCC  Extra  class 
study  outline  lists  items  like 
preselector  design  and  the  use 
of  Smith  charts.  Your  favorite 
amateur  references  may  have  a 
paragraph  or  two  on  these 
topics,  but  High  Frequency  Cir- 
cuit Design  has  many  pages.  If 
you  are  looking  for  a  schematic 
diagram  for  a  high-powered  am- 
plifier,  you  will  be  disappointedt 
but  if  you  are  genuinely  interest- 
ed in  what  makes  an  rf  amplifier 
work,  this  book  just  might  hold 
the  answer. 

If  theory  is  not  your  bag,  then 
this  340-page  book  will  probably 
sit  on  your  shelf  unread.  If,  how- 
ever, you  already  have  a  solid 
background  in  circuit  funda- 
mentals but  are  still  itching  to 
find  out  how  the  "magicians" 
designed  your  rig,  then  High 
Frequency  Circuit  Design  may 
be  of  interest.  Published  by 
Prentice-Hall,  a  hardcover  copy 
costs  $19.95. 

Tim  Daniel  NSRK 
73  Staff 
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from  page  H 

pathT  50  David  Ave.t  Manurewa, 
New  Zealand;  FWtflDD  confirma- 
tions come  from  Ganad-X  Club 
Station  VE30DX,  PO  Box  717, 
Postal  station  Q,  Toronto,  On- 
tario M4T  2N5T  Canada. 


John  Ackiey  KP2A  completed 
his  Asian  operations  as  CR9A 
the  last  three  weeks  of  June, 
under  the  auspices  of  the  Inter- 
national DX  Foundation,  which 
provides  just  the  QSL  support 
and  publicity  for  Ackiey's  work 
The  considerable  travel  costs 


GLORIOSO 

Editor's  note:  This  article  is  published  unedited  in  order  to 
retain  its  special  flavor. 

Do  you  remember  your  last  DX  adventure,  when  you 
reached  right  away  HBOXXX  on  your  first  call  in  the  biggest 
pileup?  Quite  a  success!  How  about  following  us  on  our  DX- 
pedition-  but  a  bit  further  — just  turn  your  beam  toward  the 
Indian  Ocean,  northeast  of  Madagascar.  The  island  of 
Glorioso  is  even  on  sea  maps  only  a  small  spot. 

We  thought,  with  our  licenses,  we  would  have  no  further 
difficulties.  Bull!  On  arrival  our  difficulties  started.  Nobody 
of  the  local  authorities  could  be  reached.  Hours  and  days 
passed,  and  we  were  still  sitting  on  the  island  of  Mayotte, 
No  wonder  that  hours  before  we  departed  and  even  after  our 
return  there  were  doubts  that  we  had  been  there. 

Everybody  who  listened  to  our  traffic  on  the  "Safari  Fre- 
quency" could  feel  how  exciting  the  last  days  had  been, 
before  we  went  on  our  trip.  All  of  the  "Safari  Family"  know 
each  other  and  they  wanted  us  on  Glorioso  and  Geyser  Reef 
for  any  price  (donations  are  weicomei). 

Anne  DF3KX  got  the  call  FR0ACB/lles  Glorieuses;  this 
call  should  give  the  YL-hunters  and  CW  freaks  worldwide 
their  points.  FROACC^Mes  Glorieuses  was  DK9KX,  Hans- 
Walter,  who  handled  the  SSB  traffic.., he  was  a  main 
operator.  Gero  DJ3NG  held  FH0FLP  and  FROFLP/lles 
Glorieuses,  and  used  also  FR0ACC.  Wilfried  DJ5RT  was 
also  along  and  the  doctor  of  the  expedition. 

Our  main  CW  operator  was  Baldur  DJ6S1,  member  of  FOG 
who  also  used  FROACB/G.  Help  was  given  by  many  OMs  of 
the  ^Safari  Round"  from  Cologne  over  Kenya  to  Mayotte. 

Special  thanks  to  the  Northern  California  DX  foundation 
and  all  the  other  donators  who  helped  to  get  us  there. 

Our  outfit  included  5  HF  transceivers  of  different  makes, 
as  well  as  two  beams,  several  dipoles,  and  a  DX-Butternut. 
All  the  antennas  were  donations.  Last  but  not  least,  we 
should  not  forget  our  pilot,  Rainer  FHBOM,  and  our  airplane 
"Bongo  Banjo/'  a  Partenavia  P68V,  with  two  engines  and  six 
seats,  an  ideal  plane  for  short  runways.  Special  thanks  to  an 
OM  from  Condor  Airways  in  Frankfurt  who  got  us  VIP  treat- 
ment; the  antennas  were  not  only  buiky  but  heavy  as  well. 

On  arrival  in  the  morning  of  April  12,1980,  in  Mombasa,  we 
got  our  first  feeling  of  the  hot  and  tropical  climate  of  Africa. 
That's  where  our  difficulties  started.  Just  before  the  airport 
was  closed  due  to  a  visit  of  a  foreign  statesman,  Rainer 
landed  at  the  airport  with  "5  Y  BBE"  which  was  a  borrowed 
replacement  for  his  own  plane,  which  had  engine  failure. 

So  we  had  to  stay  for  one  night  in  Mombasa  in  the  Castle 
Hotel,  with  slow-turning  fans  and  a  temperature  of  95 
degrees  F  (38°  C)  in  the  shade.  We  put  up  the  Butternut  6P 
antenna  and  contacted  the  OMs  in  Germany  and  told  them 
of  our  delay.  We  were  not  finished  yet  as  already  the  first  CW 
calls  came  in*  Then  we  handled  the  first  calls  under 
524NG/4,  the  call  of  DJ3NG,  on  CW!  We  coufd  only  get 
Baldur  DJ6SI  away  from  his  key  by  putting  a  plate  of  excel- 
lent food  under  his  nose. 


are  not  picked  up  by  IDXF.  CR9A 
cards  to  WB2KXA. 

Incidentally,  IDXF's  East 
Malaysia  9M6MU  operation  in 
May  turned  out  almost  20,000 
contacts  in  six  days  of  opera- 
tion. About  25%  were  on  CW, 
about  30%  overall  with  North 
America.  And  band  conditions 
were  abysmal  then,  too. 

OH2BH  and  OH2MM  ap- 
peared right  on  schedule  from 
the  Sudan,  signing  6T1YP  from 


the  Children's  Youth  Palace. 
They  then  drove  south  with  Mr 
Fadui  Kabbar  ST2FF  to  put  the 
south  Sudan  on  for  several  days 
as  ST2FRST0.  Martti  OH2BH 
and  Willi  OH2MM  were  invited  to 
Khartoum  to  discuss  amateur 
radio  training  in  the  Sudan  and 
to  make  final  adjustments  to  the 
6T1YP  station,  which  was  a  gift 
of  North  Korea. 

George  Wagner  K5KG  vaca- 
tioned   in    Finland's    Aland 


Next  day  we  left  for  Mayotte,  a  five  hour  flight  above  open 
sea.  We  arrived  on  Mayotte  April  14,  1980.  On  April  16,  we 
finally  left  for  the  Island  of  Glorioso,  direction  Geyser  Reef. 
Understandably,  we  could  not  land  on  Geyser  Reef,  but  we 
used  it  as  a  marker  to  get  to  Glorioso.  The  maps  did  not 
show  the  position  correctly.  We  had  to  fly  20  minutes  in 
several  directions  to  find  it.  In  fact,  we  found  three  small 
sandbanks  where  we  couid  dock  with  a  boat.  But  we  did  not 
have  any  luck;  the  only  available  boat  had  an  engine  break 
down,  so  "1G"  next  time! 

Now  further  direction  Giorioso.  We  were  told  there  had  to 
be  a  beacon.  No  good!  No  beacon  to  hear.  It  was  out  of 
order,  so  we  had  to  fly  visual.  After  25  minutes,  still  ho 
Glorioso.  We  got  nervous. 

Final  ly,  there  was  a  fiat  island  to  see  and  after  32  minutes 
we  landed  on  Glorioso  Island.  The  four  people  on  the  island 
without  contacts  (except  radio)  for  120  days  were  obviously 
pleased  to  see  us.  Two  hours  after  our  arrival,  stations  and 
beams  were  ready  and  we  cou  id  make  our  first  contact,  First 
reaction  on  the  band:  "Are  you  really  there?" 

Now  we  got  the  first  congrats  approximately  1400  GMT 
under  the  call  FRGACByG-  Conditions  were  hard,  100% 
humidity,  98  degrees  F  in  the  shade.  The  one  and  only  police- 
man was  soon  assured  that  we  were  not  spies  and  we  got  on 
friendly  terms, 

Baldur  gets  up  to  his  best  and  works  180  stations  per 
hour.  The  commercial  operator  of  the  island  group  gives  up 
after  ten  minutes  of  listening.  SSB  was  not  much  lower;  one 
op  at  the  mikeT  or\e  at  the  logbook,  we  worked  within  two 
hours  1 20  stations  per  hour  on  1 0  and  20  meters,  The  28-M  Hz 
band  was  open  14  hours  a  day,  especially  to  the  Pacific  area 
during  the  daytime  and  Europe  in  the  morning.  40  and  80  we 
did  not  have  any  luck;  no  contacts. 

Discipline  was  generally  goodT  with  few  exceptions.  We 
worked  mostly  split  frequency,  and  we  had  signals  as  high 
as  S9  +  40  dB  spread  for  40  kHz. 

Sorry  we  could  not  reach  ail  the  OMs  calling  us;  we  would 
have  needed  weeks  to  do  that,  but  we  did  work  15.000  sta^ 
lions  within  the  four  and  a  half  days  we  could  stay  on 
Glorioso  Island.  Two  stations  were  always  operating. 
Weather  was  not  always  good,  so  that  our  allowed  stay  (3 
days)  had  to  be  extended  for  36  hours.  Storms,  lots  of  water, 
arid  thunderstorms  did  not  make  our  job  easier. 

Three  times  a  day  we  had  to  recharge  our  batteries  with 
the  big  generator  Even  so,  our  sixty  Amps  battery  was  out  of 
order  after  our  fourth  day-  After  that  we  had  to  work  with 
reduced  power. 

On  the  morning  of  the  22nd  of  April,  we  left  the  island  and 
our  new  friends,  the  next  expedition  in  mind  for  September. 
So  watch  your  DX  infos.  With  your  GSL  card  or  SWL  card  and 
a  few  IRCs  or  a  small  donation  to  our  manager,  DK9KD,  you 
would  help  us  get  there.  Until  then,  good  DX!  —  Dieter  Loffler 
DK9KD. 

(Reprinted  from  The  DX  Bulletin,  Vernon  CT) 
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Islands,  making  over  3,000  con- 
tacts as  K5KG/OH0,  He  stayed 
at  the  home  of  Kee  OH0NA,  who 
was  the  lighthouse  keeper  for 
neighboring  Market  Reef  from 
1965  to  1977,  and  who  now  ac- 
companies each  expedition  to 
the  reef  to  ensure  ham  opera- 
tions don't  interfere  with  the 
reefs  solid-state  control  sys- 
tems for  the  lighthouse, 

Cocos-Keeling  VK9  appears 
all  too  infrequently,  and  always 
for  a  very  short  duration. 
VK9CCT  made  some  contacts 
early  in  June,  using  the  usual 
setup  — low  power  and  a  20- 
meter  dipole,  The  Australian  Air 
Force  runs  missions  to  Cocos. 
always  unannounced,  some- 
times having  a  ham  technician 
on  board,  occasionally  afford- 
ing time  for  a  few  hours  of  ham 
radio.  VK5CT  comes  on  14195 
the  day  a  mission  leaves  to 
make  the  announcement  if  a 
ham  is  making  the  trip,  but  it  is 
not  known  if  an  amateur  radio 
operation  will  take  place  until 
the  crew  has  done  its  work  on 
Cocos  and  time  remains.  When 
the  sunspots  go  back  to 
wherever  they  come  from  (in  a 
coupte  of  years),  the  VK9CCT 
signal  {weak  in  TQ-'SO)  will  prob- 
ably just  not  make  it  at  all.  But 


VK5GT  has  been  working  on 
some  sort  of  "package  station" 
to  be  taken  along  each  time, 
possibly  with  a  small  break- 
down beam  for  20  meters. 

LA5KC  was  in  the  Republic  of 
Guinea  to  set  up  some  commer- 
cial radios  in  early  June  and 
made  a  handful  of  contacts  on 
15  SSB.  This  may  have  been  us- 
ing the  commercial  radios  them- 
selves, as  taking  amateur  equip- 
ment into  Guinea  is  virtually  im- 
possible due  to  mistrust  on  the 
part  of  officials.  LA5KC  just  may 
be  back  there  early  In  Septem- 
ber and  if  he  operates,  it  would 
likely  be  at  21250-21300  on  SSB. 

Bob  Dreher  W6RZO  departed 
from  California  on  June  22  to 
operate  from  a  number  of  Asian 
spots,  including  (tentatively) 
VS6  Singapore  Aug.  15-21 TYB  In- 
donesia through  Aug,  28, 
W3WYP/DU2  Philippines 
through  Sept.  4,  Peking,  China 
through  Sept.  11,  and  JH1ARJ 
Tokyo,  Japan  through  Sept,  18- 
If  you  work  any  of  the  callsigns 
listed  during  the  time  frames 
above  it  was  probably  Bob,  and 
QSLs  go  to  him:  R.  Dreher, 
USICA  MGT/TCE,  Rm.  320,  1776 
Penn  Avenue,  Washington  DC 
20547  USA. 


Jim  Hewitt  W8LMBf  an  asso- 
ciate of  VV6RZO,  left  in  mid-July 
for  Africa,  hoping  to  operate 
from  some  spots.  His  itinerary 
included  5N2  Nigeria,  TY  Benin, 
TN8  Congo,  TJ  Gamerouns,  TL8 
Central  African  Republic,  9Q5 
Zaire,  TT8  Chad,  9U5  Burundi, 
9X5  Rwanda,  5Z4  Kenya,  S79 
Seychelles,  ET3  Ethopia.  and 
6Q1  Somalia.  The  lengths  of 
stay  at  various  stops  was  not 
known.  QSLs  for  any  operations 
go  to  W2TK. 

Finally,  Karl  Renz  K4YT  also 
left  for  Africa  in  rnid-July,  with 
planned  stops  at  5T5DX,  K4YT/ 
6W8T  D4,  J5:  C5ACO,  3X,  9L1, 
9G1,  TU2,  TY9ER,  TZt  XT, 
5U7AG,  and  5V.  QSLs  for  these 
operations  also  go  to  W2TK. 
These  fellows  in  many  cases  will 
have  no  idea  if  they  can  operate 
the  radio  until  they  arrive  and 
make  contacts  with  the  author- 
ities in  the  various  countries. 
The  only  hope  of  catching  them 
is  to  listen  constantly  and/or  get 
one  of  the  weekly  published  DX 
bulletins.  WIAW's  on-the-air 
bulletin  on  Friday  morning  UTC 
(Thursday  evening  in  North 
America)  may  also  carry  late 
developments,  Check  QST  for 
the  schedule. 


Next  month  we  will  carry  the 
results  of  a  countries-needed 
survey  conducted  by  The  DX 
Bulletin,  reflecting  the  needs  of 
over  900  subscribers.  If  you 
don't  have  it  it's  rare,  but  the  top 
spots  on  the  list  should  make  for 
good  dreaming  by  would-be  ex- 
ped  it  toners. 

You'll  be  getting  that  issue  of 
73  just  as  radio  conditions  pick 
up  from  the  summer  slump 
they* re  now  in.  Does  it  seem  to 
you  that  this  summer's  dol- 
drums are  worse  than  those  of 
the  past  couple  of  summers? 
Sure  gives  that  impression  here, 
but  I  think  it  is  our  imagination. 
Back  when  there  were  no  sun- 
spots  and  wintertime  conditions 
were  marginal  at  best,  when  10 
died  and  15  went  flaky  in  the 
summer  it  wasn't  much  of  a 
change  from  the  rest  of  the  year. 
Now,  10  is  dead  and  15  is  flaky 
and  it's  a  big  letdown  from  the 
spectacular  conditions  of  the 
winter  of  T9'80.  Oh,  well,  a  little 
abstinence  never  hurts,  and  it 
will  feel  so  good  to  hear  those 
J  As  on  10  again  come  October! 

Meanwhile,  keep  letters  and 
photos  coming.  Hope  your  sum- 
mer has  been  a  good  one,  DX- 
and  otherwise. 


W2NSD/1 

NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  6 

eight  second  waits  for  pictures 
to  unfold  can  get  boring.  .  .par- 
ticularly if  it  is  the  third  time 
you've  seen  those  girl  photos 
from  Miami  or  the  Playboy  cen- 
terfolds from  Venezuela.  The 
pits  is  waiting  for  someone  with 
a  slow  scan  typewriter  to  put  a 
dozen  words  on  your  screen. 

The  first  few  days  you  point 
your  camera  at  yourself  and 
smile  at  your  contacts.  This  gets 
old  by  the  second  contact  with 
each  chap.  Then  you  rig  up  a 
menu  board  so  you  can  send  a 
QSL  over  the  air  for  the  contact. 
This  keeps  you  hopping,  putting 
the  other  station's  call  on  the 
board... then  changing  it  for 
calling  CQ. .  .etc. 

It  doesn't  take  long   before 


you  get  the  impulse  to  work  up  a 
program  for  the  fellows.  You  get 
together  pictures  of  your  wife, 
children,  home,  ham  shack, 
yourself,  etc.,  and  put  them  all 
on  tape.  It  takes  several  days  of 
work,  but  eventually  it  looks 
pretty  good.  Now  you  get  on  the 
air  and  show  off  the  program. 
Great!  Everyone  enjoys  it.  But  a 
funny  thing  happens.  .  .interest 
in  repeat  performances  is  mini- 
mal. 

Eventually,  when  you've  seen 
everyone  else's  programs  and 
they  have  seen  yours,  you  go 
back  to  DXing  or  RTTY.  ,  ,and 
SSTV  fades  away  for  you,  It  is 
just  too  much  work  getting  new 
programs  together  and  it  kills 
the  fun. 

Suppose  we  could  get  the 
cost  of  SSTV  equipment  down 


...way  down.  And  then  sup- 
pose we  got  away  from  trying  to 
make  complete  contacts  with 
slow  scan  and  just  used  it  as  a 
way  to  swap  a  picture  or  two. .  . 
no  more?  I'd  like  to  see  what  the 
person  I'm  talking  with  looks 
like. . .  and  so  might  you. 

Slow  scan  is  sent  by  means  of 
a  series  of  audio  tones,  so  there 
is  nothing  very  complicated 
about  it.  Much  of  the  cost  of  the 
equipment  has  been  due  to  the 
small  production  quantities 
made  rather  than  the  complexity 
of  the  circuits.  Just  by  way  of 
getting  this  concept  across, 
may  I  remind  you  that  eight-inch 
television  (black  and  white)  sets 
cost  $250  back  in  1948.  That's 
equivalent  to  about  $3f500  in  to- 
day's doilarettes.  You  can  buy  a 
much  better  set  today  for  $59 
(saw  an  ad  on  TV  last  night). 

The  slow  scan  camera  could 
be  replaced  by  a  simple  PROM 
which  could  be  made  by  your 
nearby  ham  dealer.  He  would  sit 
you  down  in  front  of  his  camera 
(or  use  a  glossy  photo)  and  pop 
a  PROM,  putting  your  photo  in 
the  memory  chip.  One  or  two 
chips  more  would  give  you  a 
simulated  SSTV  camera,  aH  for  a 


few  bucks. 

The  monitor  is  simple,  as  I 
said.  In  quantity  most  of  the  cir- 
cuitry needed  could  be  put  on  a 
single  chip,  leaving  only  the 
small  CRT  and  power  supply  re- 
quired. It  could  come  well  below 
$100,  First  costs  will  be  higher 
since  we  wiil  be  needing  a  16K 
memory  chip  to  hold  the  slow 
scan  picture  and  display  it  with 
fast  scan  for  easy  seeing, 

Once  we  build  the  system  into 
a  transceiver,  we  can  use  the 
scope  not  only  for  seeing  the 
people  we  are  working,  but  also 
to  tune  in  stations,  as  a  display 
for  a  panoramic  view  of  the 
band,  as  a  way  of  monitoring 
your  transmitter  quality,  etc. 
Even  the  call  letters  could  be 
displayed  on  the  scope.  By  add- 
ing a  cassette  recorder  to  the 
system.  .  .or  an  output  for  one 
.  .  .we  can  save  pictures  of  the 
people  we  work  on  tape. 


BUS-ORIENTED  RIGS 

If  our  ham  transceivers  were 
built-in  modules  like  computers, 
we  would  be  able  to  buy  a  rig 
and  then  add  to  it  as  money  and 
interest  dictated.  By  the  use  of  a 
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common  bus  structure  for  the 
system,  it  might  be  possible  to 
build  a  rig  with  end  panels  which 
are  removable  so  further  mod- 
ules could  be  added. 

For  instance,  the  Dl  module 
could  have  a  small  panel  space 
for  its  control  and  just  screw  on- 
to  the  end  of  your  transceiver,  in- 
terfacing with  it  automatically 
via  the  power  and  audio  lines. 

Next,  we  might  want  to  add  a 
Morse  keyerVconverter .  . .  then 
a  RTTY  keyer/converter  This 
would  have  output  for  a  printer 
via  RS-232C  standard  or  to  a  TV 
monitor.  If  you  later  added  the 
slow  scan  scope  system,  It 
would  read  the  RTTY  or  Morse 
code,  if  you  desired. 

This  type  of  design  would  al- 
low a  ham  rig  to  be  almost  in- 
finitely expandable,  interfacing 
with  your  computer,  the  phone 


lines,  other  control  units,  etc. 

Needless  (1  hope)  to  say,  arti- 
cles are  hereby  solicited  for  any 
developments  along  this  line.  It 
would  be  nice  to  work  up  a  stan- 
dard bus  structure  for  ham  gear 
so  that  small  firms  could  be 
formed  to  make  esoteric  add- 
ons,  much  as  the  S-100  bus  sys- 
tem has  made  ft  possible  for 
hundreds  upon  hundreds  of 
boards  to  be  made  for  S-100 
oriented  computer  systems. 

Let's  see  what  you  can  do! 

THINK  SOLAR 

With  73  growing,  it  is  getting 
time  for  us  to  plan  for  a  head- 
quarters building  which  will  hold 
everything  we  are  doing.  The  old 
mansion,  though  it  has  forty 
rooms,  filled  up  and  overflowed 
into  the  town's  largest  motel. 
Now  that,  too,  is  full  and  some- 


thing has  to  give. 

Peterborough  has  run  out  of 
office  space  so  we're  going  to 
have  to  start  thinking  in  terms  of 
a  new  building,  Keeping  in  mind 
the  problems  of  heating  and 
cooling,  my  inclination  is  to  plan 
on  something  which  would  be 
built  into  the  side  of  a  hill,  facing 
south  so  that  it  could  be  heated 
entirely.  .  -or  almost  entirely,  . . 
via  solar  energy.  The  ground 
temperature  year  around,  once 
you  get  down  a  few  feet,  is  57*, 
so  it  shouldn't  be  difficult  to 
keep  a  building  like  that  warm 
enough  or  cool  enough. 

Getting  information  on  simi- 
lar buildings  is  not  simple,  so  if 
you  come  across  anything  com- 
parable, Td  appreciate  knowing 
about  it.  Should  we  allow  for 
skylights,  or  would  we  do  better 
to  be  further  under  the  ground 


and  use  sunlight-type  fluores* 
cents?  Tve  seen  some  interest- 
ing buildings  which  have  solar 
panels  which  automatically  fill 
with  tiny  plastic  beads  at  night 
to  prevent  radiation  of  the  heat. 

With  a  projected  staff  of 
about  200,  we  would  need  a 
minimum  of  50,000  square  feet 
of  space.  This  would  not  only 
provide  space  for  the  growth  of 
our  computer  publications,  but 
would  also  allow  for  room  for  a 
headquarters  for  lobbying  for 
amateur  radio  on  both  a  na- 
tional and  international  basis 
.  .  .something  which  has  been 
badly  needed. 

It  may  be  that  government 
regulations  would  not  permit 
something  new  like  this  to  be 
built,  but  if  it  is  possible  and 
practical  I'd  like  to  tackle  it. 
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from  page  18 

come  around  and  toid  us  it 
didn't  matter  that  we  had 
worked  hard  and  long  and  done 
our  best  at  driving  for  20  years, 
but  we  could  no  longer  drive  on 
the  freeway  and  had  to  take  the 
back  streets  only  from  now  on, 
That  the  freeway  was  being  set 
aside  now  for  automotive  engi- 
neers and  designers  to  have  ex- 
clusive use  of  and  unless  we 
could  pass  engineers'  and  de- 
signers' types  of  examinations, 
we  might  as  well  forget  about 
the  long  trips  (OX)  and  be  happy 
they  still  let  us  use  the  back 
streets. 

To  make  a  long  story  short, 
after  about  a  week  of  discussing 
it  on  the  air,  the  pileup  on  our 
QSOs  began  to  sound  worse 
than  the  Clipperton  DXpedition. 
So  was  born  the  AARA,  Ameri- 
can Amateur  Radio  Association. 
Since  1  was  then  in  the  Army  at 
Fort  Benning  GA  and  centrally 
located  in  the  southeast,  I  was 
elected  to  be  the  director  of  the 
AARA  effort  for  the  southeast- 
ern states.  It  was  a  completely 
nonprofit,  loose-knit,  nation- 
wide group  of  several  hundred 
amateurs  who  were  interested 


in  keeping  the  integrity  of  the 
bands  as  they  were.  We  worked 
at  it  as  hard  as  we  could.  We 
made  hundreds  of  tapes  of  our 
aims  and  goals  to  put  on  the 
nightly  nets  and  mailed 
thousands  of  cards  all  over  the 
country  to  be  signed  and  sent  to 
the  FCC.  Those  of  us  actively  in- 
volved in  the  AARA  effort  took 
the  entire  expense  in  time  and 
money ,  equipment,  and  postage 
out  of  our  own  pockets.  We  even 
tried  to  get  Barry  Goldwater  to 
go  to  bat  for  us  in  Washington. 
He  was  sympathetic  to  our 
cause  but  was  unable  to 
become  involved  for  various 
reasons. 

The  big  guns  in  Connecticut 
won  out  and  about  the  time  I 
shipped  out  to  go  fight  the  war 
in  Viet  Nam,  the  hammer  felL  We 
lost.  Amateur  radio  lost.  There 
were  other  good  options  for  in- 
centive licensing  besides  segre- 
gating the  bands.  I,  for  oneT  am 
still  "unhappy"  with  it  and  there 
will  be  rain  forests  in  Siberia 
before  I'll  knuckle  under  and  join 
the  elite.  There  are  stili  a  lot  of 
us  Generals  working  the  unseg- 
regated  parts  of  the  bands  who 
can  rock  along  at  35-40  wpm 
even  though  it  does  get  a  little 


crowded  once  in  awhile.  We 
manage  because  we  are  darn 
good  operators  with  darn  good 
technique  and  at  least  it's  some 
consolation  to  know  that  the  big 
guns  with  their  "California 
kilowatts"  are  off  at  the  edges  of 
the  band  where  they  won1t  be 
clobbering  us  with  their  20-kHz- 
wide  signals. 

I  sure  am  sorry  I  missed  Field 
Day  this  year.  First  time  in  15 
years.  No  amateur  radio  here 
in  Saudi  Arabia.  It's  banned. 
Guess  they're  afraid  somebody 
will  QSO  an  Israelite  or 
something.  If  Pm  lucky,  I  may 
get  to  give  someone  a  good  DX 
shot.  I  am  a  pilot  here  and  get  an 
air  mobile  crack  at  it  once  in 
awhile  on  the  HF  SSB  rig  in  the 
aircraft.  500  Watts  to  a  50-foot 
long-wire  up  15,000  feet  gets  an 
occasional  laugh. 

I'm  not  a  subscriber.  73  is  on 
the  newsstand  here  a  month 
before  I  could  get  it  in  the  mail, 
ill  subscribe  when  I  get  back  to 
the  States. 

Keep  up  the  good  work. 
You're  the  only  ones  in  print  who 
really  know  what  amateur  radio 
is  all  about. 

Orvill  B.  Wolf  WA4IXN 
Jeddah,  Saudi  Arabia 


FORGOTTEN? 


Your  views  in  73  seem  to 
refiect  mine  up  to  a  point.  Your 
view  on  220  MHz  is  a  bit  nar- 
row; however,  it  seems  justified 
when  you  see  what  happened  to 
the   last   band    of   frequencies 


taken  from  hams.  Look,  though, 
at  the  possibilities  of  a  com- 
promise on  the  issue. 

Let  the  CBers  have  220  MHz 
and  give  us  back  27  MHz.  All 
that  is  on  220  is  a  glorified  CB 
operation  anyhow.  Let  them  run 
their  illegal  power  on  220  rather 
than  on  27  MHz.  They  won't  get 
into  the  TVs  and  toasters  and 
tape  recorders  quite  so  badt  and 
they  won't  get  around  the  block 
either. 

If,  as  you  say,  we  are  going  to 
lose  it,  then  let's  put  a  few 
strings  on  it,  such  as  when  the 
220  MHz  CB  band  opens,  the  27 
MHz  band  closes  in  365  days. 
Don't  say  it  can't  be  done -just 
remember  what  happened  to 
double  sideband  marine  com- 
munications a  few  years  back. 

Then  put  in  the  stipulation 
that  730  days  after  220  MHz  CB 
starts,  the  27  MHz  band 
becomes  an  amateur  band.  This 
will  give  us  a  shot  at  regulating 
our  testing.  The  US  was  built  on 
the  idea  of  a  compromise,  so  in- 
stead of  getting  mad  and  start- 
ing a  big  uproar,  let's  sit  down 
and  work  things  out  a  bit. 

The  other  view  is  one  that  I  am 
surprised  to  see  you  print.  You 
actually  agree  with  the  ARRUs 
position  of  going  out  and  get- 
ting more  amateurs.  I  also 
agree -but  put  a  string  or  two 
on  that  idea.  If  you  do  bring 
someone  into  ham  radio,  at 
least  spend  the  time  to  teach 
him  the  do1s  and  don'ts.  The 
next  time  I  hear  an  "old-timer" 
complain  about  the  WDs  or  KAs, 
III  give  him  a  piece  of  my  mind, 
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since  they  were  the  ones  who 
got  us  interested,  helped  us  get 
licensed,  and  then  forgot  us.  If 
you  have  no  background  and  no 
one  will  tell  you,  how  in  the  hell 
do  you  find  out? 

I  hear  the  old-timers  grumble 
and  say,  'Oh.  well,  I'll  just  turn  it 
off  or  go  do  something  else."  If 
you  ignore  a  problem,  it  will  onfy 
get  worse  -  that  is  a  proven  fact. 
If  you  hear  something  wrong, 
pull  the  man  over  to  the  side  and 
tactfully  tell  the  man  the  right 
way.  We  ''newcomers"  look  up 
to  you  "old-timers"  and  all  we 
see  is  closed  eyes,  deaf  ears, 
and  mute  mouths.  If  you  don't 
tell  us,  how  will  we  know?  We 
want  to  enjoy  your  company. 

John  F.  Hauser  KA4DLC 
Pensacola  FL 


BUY  AMERICAN 


] 


I  just  read  your  FB  editorial  in 
the  July,  1980,  issue  of  73  and 
noted  the  enjoyment  and  kindly 
thoughts  that  occurred  to  you  in 
carrying  and  contemplating 
your  tine  Casio  calculator 
watch, 

I  also  just  re-read  some  1952 
and  subsequent  issues  of  QST. 
It's  fascinating  reading. 

I  don't  think  that  it  was  just 
Kahn's  or  Ons  personal  whims 
that  gave  us  incentive  licensing. 
The  idea  was  in  (and  on)  the  air 
for  years  before  it  happened,  as 
the  result  of  a  logical,  quite 
gradual,  and  rather  sane  devel- 
opment. (The  way  the  demo- 
cratic process  worked  then,  as  it 
is  now,  is  well  illustrated  by 
Docket  10237  of  ill  fame  which 
proposed  "calling  and  listening" 
frequencies  and  related  In- 
anities. It  was  soundly  rejected 
and  defeated,  asT  I  am  sure,  you 
well  know.) 

It  was  unfortunate  that  Amer- 
ican ham  radio  had  to  "stag* 
nate"  for  so  long  when  incentive 
licensing  came  into  formal  ex* 
istence  in  1963.  But  it  was  only 
natural  that,  after  such  painful 
surgery,  the  stunned  patient  had 
to  rest,  to  pause,  to  recover,  and 
to  work  through  what  had  hap* 
pened. 

And  true  enough,  there  have 
been  casualties.  Some  proud 
names  have  suffered  or  per- 
ished. Some  wounds  perhaps 
will  never  heat. 

But  where  would  amateur 
radio  be  today  without  incentive 
licensing?  No  Extras,  no  Ad- 
vanceds.  Why  go  through  the 
trouble  of  shooting  for  20  wpm 


plus  if  you  can  comfortafoJy  tag 
along  at  13  plus  (or  minus!)? 
Why  go  through  all  the  "fun"  of 
learning  the  theory  if  no  tangible 
rewards  ("incentives"}  are  of- 
fered? Well,  yea  I  know.  It  might 
have  been  just  as  welL  The  Euro- 
peans with  their  comparatively 
less  complicated  licensing 
structure  seem  comfortable 
enough  — butt  then,  they  can't 
take  and  retake  (and  retake. . ,} 
their  exams,  once  failed,  every 
30  days  for  free . . « 

Let's  face  it.  All  things  con- 
sidered, the  patient  seems  alive 
and  well  today.  What  hasn't 
killed  him  has  made  him 
stronger  And  never  mind  those 
diligent  island  people  and  their 
delightful  toys.  They  want  to 
make  a  living,  too,  and  labor  very 
hard  (as  I  am  sure  you  fully  ap- 
preciate) so  that  we  can  use  and 
enjoy  their  SonysT  Sanyos,  and. 
yest  your  Casio  calculator 
watch.  But  then,  if  you  insist  and 
want  to  "buy  American,"  what's 
keeping  you,  or  me,  or  anyone? 
Those  who  want,  prefer,  and  opt 
for  the  quality  and  service 
American  electronic  firms  have 
to  offer  us  today  can  most  cer- 
lainry  do  so  at  their  discretion.  I 
know  I  did  — and  shall  continue 
to  do  so. 

F.  Paul  Kosbab  N4A2N 
Hampton  VA 


[ 


BIG  E 


M 


Thanks  for  the  tip  on  the 
Casio  C-80,  It  is  a  great  piece  of 
gear"!  I  read  your  article  in  the 
July,  1980,  issue  of  73,  men- 
tioned the  watch  to  my  XYL,  and 
several  days  later  she  pur- 
chased  a  C-S0  in  a  local  dis- 
count department  store.  It 
keeps  perfect  lime,  all  functions 
work  FB,  and  the  price  was  right. 
Thanks,  too,  for  the  fine  code 
tapes  and  study  guides,  I'm  here 
(Big  E)  because  your  team's 
there. 

William  J.  Switoyus  AJ3Z 
Shickshinny  PA 


TAKING  EXCEPTION 


I  must  take  exception  to 
Wayne's  comments  in  the  NSD 
column  on  page  4  of  the  June 
issue  of  Z3t  wherein  he  showed 
a  photograph  of  the  Yaesu  engi- 
neering department  and  stated, 
Ml  suspect  there  are  more  de- 
velopment engineers  and  tech* 
nicians  in  this  one  lab  than  all  of 


the  American  ham  manufactur- 
ers have  combined/' 

Cubic  Corporation,  who  mar- 
kets ham  gear  under  the  Swan 
label,  employs  more  than  900 
engineers  with  a  SS  or  higher 
degree,  plus  more  than  350 
technicians.  This  does  not  in- 
clude degreed  management  per- 
sonnel. 

The  all  new  team  at  Cubic 
Communications  (ex-Swan)  in 
Oceanside  where  the  Swan  gear 
is  produced  operates  on  a  free 
technical  interchange  with  all 
Cubic  divisions  and  subsid- 
iaries to  draw  or  give  technical 
support  and  facilities  whenever 
necessary. 

I  am  sure  the  same  is  true  at 
Rockwell  Collins,  and  I  don't 
think  Drake,  Ten-Tec,  and  others 
are  to  be  sold  short. 

American  technology  does 
not  have  to  take  a  back  seat  to 
any  country  in  the  world  and,  in 
fact,  it  is  "borrowed"  by  every 
country. 

To  my  way  of  thinking,  the 
sooner  we  Americans  stop  tout- 
ing and  purchasing  imported 
equipment  of  all  types,  the  soon- 
er the  American  economy  and 
American  way  of  life  will  return 
to  some  semblance  of  nor- 
malcy. 

Sam  F.  Am  K6TSD 

President 
Cubic  Communications,  Inc. 

Oceanside  CA 


HBO 


As  I  am  sure  you  know  a,nd  I 
informed  WD9IVYt  the  FCC  has 
authorized  cable  systems  to  use 
a  set  of  "special"  channels  be- 
tween 6  and  7.  The  frequencies 
of  these  channels  include  144- 
148  MHz.  When  I  heard  about 
this,  I  was  very  skeptical,  I  have 
been  waiting  for  this  very  prob- 
lem to  surface. 

What  is  happening  is  that  the 
converter  attached  to  the  TV  is 
actually  receiving  at  or  near  the 
3m  band,  so  there  Is  little  or 
nothing  a  ham  can  do  to  filter 
the  TV  antenna  to  remove  Inter- 
ference (short  of  also  blocking 
HBO  transmissions). 

The  cable  companies  have 
agreed  to  provide  sufficient 
Shielding  to  prevent  pickup  of 
ham  (and  other)  transmissions 
by  their  converters  operating  in 
these  bands.  So  it  is  their  prob- 
lem, However,  \  feel  that  every 
ham  who  has  this  problem 
should  notify  the  FCC  of  it  so 
that  they  will  understand  how 


well(?)  this  system  works.  (I  feel 
sorry  for  any  ham  running  a  full 
gallon  on  "2™  in  an  HBO  area.) 

W.  a  Rhodes  WB2JMX 
Webster  NY 

MDA 

Amateur  station  KA6COI  witl 
be  operating  as  a  special  event 
station  this  Labor  Day,  Septem- 
ber 1T  1980  (0330  to  2230  GMT, 
7.230  MHz  SSB),  during  the 
course  of  the  annual  Muscular 
Dystrophy  Telethon  hosted  by 
Jerry  Lewis. 

A  numbered  certificate  will  be 
available  to  all  stations  making 
contact  with  KA8COI  during  this 
period.  There  will  be  no  charge 
or  fee  for  the  certificate,  al- 
though stations  are  requested 
to  send  an  SASE  with  their  GSL 
They  afso  should  mention  their 
QSO  number  (which  will  be 
given  them  on  the  air). 

No  third-party  traffic  will  be 
handled  on  behalf  of  the  Mus- 
cular Dystrophy  Association 
and  no  solicitations  for  dona- 
tions will  be  made  over  the  air. 
Anyone  wishing  to  donate  to  the 
MDA  is  urged  to  do  so  through 
their  local  telethon  station.  T?ie 
MDA  is  a  nonprofit  charity,  so 
donations  would  be  tax-deduct- 
ible. The  Muscular  Dystrophy 
Association  has  been  contacted 
about  this  operation  and  has  is- 
sued their  formal  approval.  The 
certificates  will  bear  the  sig- 
nature of  Jerry  Lewis,  National 
Chairman  for  the  MDA. 

QSL  information,  OSO  num- 
ber, and  SASE  should  be  sent  to: 

Al  Graff  KABCOI 

PO  Box  332 
South  Webster  OH  45682 


•■ 


KING  OF  BOGUS 


The  article  appearing  in  the 
July,  19S0T  issue  of  your  maga- 
zine concerning  the  Dayton 
Hamvention  was  quite  well 
done.  Too  bad  the  local  news 
media  tends  to  look  upon  the 
Hamvention  as  just  another 
cause  of  traffic  congestion  and 
an  increase  in  the  practice  of  the 
oldest  trade, 

However.  I  must  take  excep- 
tion to  your  remarks  about 
"some  nut"  dressed  in  an  Ara- 
bian sheiks  garb. 

That  "nut"  was  my  good  friend 
and  former  fellow-employee, 
VI nee  Barman.  Vince  is  also 
Ash-sheik  Abu  Ibn  al  Hees- 
shash,  Emir  of  the  principality  of 
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Bogus  and  once  Vice  Omni- 
potens  to  the  King  of  Bogus, 
Curtis  Long. 

For  those  who  might  not 
know,  Bogus  is  one  of  those  tiny 
islands  of  the  mindt  not  unlike 
Hay.  Abaco,  and  Espiritu  Santo, 
where  the  common  dreamers  go 
in  search  of  refuge  from  engi- 
neers^  politicians,  and  the 
ARRL  Most  of  its  inhabitants 
are  former  employees  of  the 
R.  L.  Drake  company-  Some 
wish  they  were, 

VinceT  as  he  is  known  to 
fellow  Bogusites,  is  also 
N8ASQ.  A  contact  with  him  is 
worth  2  points  toward  the 
coveted  "Worked  All  Bogus** 
award.  He  is  intelligent,  clean, 
and  not  taken  to  malevolence. 
He  knows  four  phrases  in 
Arabic.  He  fixes  radios  and  likes 
cats,  1  do  not  think  he  is  a  ^nut." 

For  a  nut,  you  have  to  look  to 
the  other  guy  in  the  picture. 
That's  John  Wallace  WD80QS. 
John  is  the  Lord  High  Sheboy- 
gandoski  of  the  Lower  Dingus. 
Now,  John  is  a  nut.  He  plugs 
S-meters  into  the  110-ac  line. 

So  maybe  next  time  you  can 
pick  on  John.  He  deserves  it. 

Nits  R.  Bull  Young  WB8IJN 

Grand  Bumpkin 

Awards  Chairman 

Director  of  International  Gizmos 

New  Carlisle  OH 


LIGHTEN  UP 


As  a  newly-licensed  ham  and 
a  new  subscriber  to  73,  I  have 
been  disturbed  by  your  occa- 
sional potshots  at  the  ARRL  and 
its  leadership.  Maybe  I  don't 
know  enough  to  understand  the 
basis  for  this,  but  I  do  know  that 
I  don't  tike  it  one  bit, 

Your  editorial  in  the  July  issue 
takes  the  cake.  Now  we  are 
asked  to  believe  that  the 
machinations  of  Mori  Kahn  and 
Bill  Orr  are  responsible  for  the 
explosive  growth  of  the 
Japanese  electronics  industry. 
to  the  detriment  of  American 
companies, 

First  of  all,  t  am  unconvinced. 
Secondly,  I  dorVt  think  this  sort 
of  thing  serves  amateur  radio 
very  well.  Aren't  there  enough 
things  to  write  about  without 
sniping  at  other  hams? 

The  name  of  your  magazine 
exemplifies  the  best  that  ama- 
teur radio  has  to  offer  as  a  hob- 
by: the  communication  of  friend- 
ship and  goodwill  from  one  per- 
son to  another.  How  ironic  that 
73  should  occasionally  become 
the  vehicle  for  promulgating 
divisiveness  and  negativism,  I 
for  one  am  tired  of  reading  this 
sort  of  thing. 


Come  on.  lighten  up.  Bury  the 
hatchet. 

John  W.  Baker  N5BSZ 
Houston  TX 


COMPETITION 


] 


I  read  with  interest  your 
editoriai  in  the  July  issue  of  73 
and  noted  the  mention  of  Kahn 
and  Orr  and  their  activities 
regarding  phone  band  restric- 
tions. This  is  a  subject  that 
arouses  my  ire  rather  quickly  — 
and  not  in  favor  of  their  theories. 
I  would  like  to  see  the  artificial 
restrictions  on  our  bands  put  to 
a  vote  or  pott  to  see  how  many  of 
our  amateurs  today  agree  with 
them, 

There  are  several  things  I 
would  like  to  see  stopped  or 
deregulated;  among  them,  in- 
centive licensing  and  stipulated 
phone  and  CW  bands  quickly 
come  to  mind.  I  would  rather  see 
the  bands  open  for  any  emission 
type  anywhere  with  areas 
marked  only  by  common  usage. 
It  seems  rather  apparent  that 
the  present  regulations  cause 
much  ORM  due  to  crowding  and 
leave  some  favored  few  with  all 
the  allocations. 

If  the  aims  of  amateur  radio 
really  do  include  making  friends 


and  promoting  worl dwide  under- 
standing among  att  people,  why 
are  these  restrictions  neces- 
sary? No  one  has  ever  explained 
to  my  satisfaction  why  we  are 
restricted  from  certain  areas  on 
phone  for  the  benefit  of  the 
Canadians  and  the  Mexicans, 
for  example  (as  mentioned  in 
the  letter  you  published,  by 
George  K&WTM). 

If  we  are  truly  the  bastion  of 
freedom  in  the  eyes  of  the  world, 
why  do  these  restrictions  exist? 
I  suspect  that  if  there  were 
another  organization,  devoted 
to  amateur  radio  operating 
parallel  with  the  League,  many 
of  these  ghosts  and  skeletons 
would  be  examined  under  a  de 
facto  "sunshine"  taw. 

I  would  like  to  see  such  an 
alternative  organization  started, 
i  think  you  could  get  the  ball  roll- 
ing quite  easily  with  a  request  in 
73  for  interested  people  to  con- 
tact the  magazine, 

1  don't  think  the  ARRL  is  all 
bad,  let  me  clearly  state,  but  as 
in  business^  competition  is  good 
in  order  that  all  may  benefit  fair- 
ly. And,  I  have  an  idea  that  many 
people  would  quickly  muster  to 
join  such  an  organization  if  you 
wouid  provide  a  starting  point. 
Put  my  name  on  the  list! 

Noell  "Dusty"  Reed  KJ5A 
Lafayette  LA 


Awards 


from  page  22 

Designed  specifically  for  own- 
ers of  converted  Citizens  Band 
equipment,  the  Ten-Forty  Award 
is  probably  the  roughest 
worked-all-states  award  pro- 
gram in  existence,  Ask  those 
who  have  tried  numerous  times 
and  failed! 

Available  to  licensed  ama- 
teurs the  world  over,  the  Ten- 
Meter  10-40  Award  offers  a 
challenge  second  to  none.  To  be 
valid,  all  contacts  must  be  made 
on  the  ten-meter  band  using  on- 
ly "channelized"  Citizens  Band 
equipment  or  similar  commer* 
cial  units.  Power  is  limited  to  15 
Watts  PEP  output.  External  am- 
plifiers are  prohibited. 

To  be  eligible,  all  contacts 
must  have  been  made  on  or  after 
October  1, 1978,  in  the  AM,  SSB. 
CWt  or  FM  modes.  Mixed-mode 
contacts  are  not  valid. 

To  qualify  for  this  award,  the 


applicant  must  work  and  con- 
firm at  least  forty  (40)  of  the  50 
US  states.  An  endorsement  will 
be  issued  if  all  50  states  are 
worked. 

To  apply,  make  a  list  of  con- 
tacts in  alphabetical  order  by  US 
state  beginning  with  Alabama. 
Include  the  call  of  the  station 
worked,  the  date  and  time  in 
GMT,  the  band  and  mode  of 
operation,  and  a  brief  descrip- 
tion of  the  equipment  and  anten- 
na system  utilized. 

Do  not  send  QSL  cards!  Have 
your  list  verified  by  two  ama- 
teurs, a  radio  club  secretary,  or  a 
notary  public.  Send  your  appli- 
cation along  with  the  award  fee 
of  $3.00 or  8  IRCs  to:  Bill  Gosney 
WB7BFK,  73  Awards  Editor, 
2665  North  Busby  Road,  Oak 
Harbor,  Whidbey  Island  WA 
96277  USA. 

Though  the  title  may  be  de- 
ceiving, this  next  award  is  profr 
ably  the  ultimate  in  the  domes- 


tic awards  offered  by  this  maga- 
zine. A  look  at  the  requirements 
will  clearly  show  the  degree  of 
difficulty  one  will  experience  in 
attaining  the  goals  of  this 
award,  Luckily,  we  were  sym- 
pathetic enough  to  eliminate 
any  time  limitations, 

CENTURY  CITIES  AWARD 

The  editors  of  73  Magazine 
designed  the  Century  Cities 
Award  as  a  dual-Worked-AII- 
USA  effort.  The  applicant  who 
applies  for  this  achievement 
realizes  he  has  accomplished 
what  is  probably  the  greatest 
feat  available  in  award  pro- 
grams today. 

All  contacts  must  have  been 
made  on  or  after  January  1, 
1979,  To  qualify,  the  applicant 
must  work  and  confirm  a  mini- 
mum of  two  cities  or  towns  in 
each  of  the  fifty  (50)  US  states, 
for  a  total  of  100  US  cities. 

To  apply,  prepare  a  list  of 
claimed  contacts,  listing  each 
one  In  alphabetical  order  by 
state.  As  shown  below,  include 
the  full  callsign  of  the  station 


worked,  the  date,  the  band,  and 
the  city.  Beginning  with  Ala- 
bama, your  list  will  look  some- 
thing like  the  following  example: 

Alabama— W4ZZZ.  March  31, 
1979,  14  MHz,  Decatur;  N4XXY, 
February  1,  1979,  21  MHz, 
Mobile,  Alaska—  KL7AB,  Jan- 
uary 22,  1979,  7  MHz,  Anchor- 
age: WL7WW,  May  19,  1979,  28 
MHzff  Fairbanks,  etc. 

Do  not  send  QSL  cards l  Have 
your  list  of  claimed  contacts 
verified  by  two  amateurs,  a  radio 
club  secretary,  or  a  notary 
public,  Send  this  fist  along  with 
an  award  fee  of  $3.00  or  8  IRCs 
to:  Bill  Gosney  WB7BFK,  73 
Awards  Editor,  2665  North 
Busby  Road,  Oak  Harbor,  Whid^ 
bey  island  WA  98277  USA. 

For  applicants  for  the  awards 
offered  by  73  Magazine,  I  would 
like  to  present  some  insight  on 
how  we  process  the  paperwork. 
Upon  receipt  of  an  application, 
each  award  requirement  Is  care- 
fully scrutinized  to  see  that  the 
applicant  has  met  each  one  to 
the  letter.  If  approved,  a  three* 
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ANTENNA  Sy STEMS 
-80O-654-523I 


1 


HB43SP 


$219,95 


HB33SP 


-  ■ 

i 
i  . 


$174.95 


TET.  THE  LEADER  IN  WIDEBAND  ANTENNA 
DESIGN,  introduces  another  new  triband  anten- 
na to  provide  unmatched  wideband  performance 
on  the  10,  1 5  and  20  meter  amateur  bands.  This 
radical  departure  from  conventional  triband 
antenna  design  employs  TWO  DRIVEN  ELE  * 
MEF1T5  with  a  rigid  phasing  tine  to  couple  power 
from  the  radiator  element  to  the  reflector.  Phase 
relationships  have  been  carefully  engineered  to 
provide  extremely  high  gain  figures  without 
neglecting  the  need  for  high  front  to  back  ratio. 
The  two  element  drive  system  is  coupled  to  one 
parasitic  director  on  the  model  HB33SP;  two 
parasitic  directors  on  a  longer  boom  with  the 
model  HB43SP, 

FULL  BAND  COVERAGE  is  possible  without 
the  need  for  antenna  tuners  or  separate  CW  and 
phone  antenna  adjustments.  The  1,5:  t  VSWR 
bandwidth  covers  the  entire  20  and  15  meter 
amateur  bands,  with  a  little  extra  for  MARS 
operation.  On  10  meters,  coverage  is  in  excess 
of  1  MHz. 

QUALITY  CONSTRUCTION  and  repeatable 
performance  permit  TET  to  deliver  an  antenna 
package  without  need  for  any  tuning  adjust 
ments.  All  tubing  is  cut  and  pre-drilied  to  preci- 
sion tolerances.  The  phasing  harness  and  feed 
assembly  for  the  two  driven  elements  are  pre- 
assembled  to  insure  ease  of  construction  and 
reliable  performance. 

MOVE  <JP  with  the  performance  oriented  leader 
in  antenna  technology.  Order  your  new  high 
performance  wideband  triband  antenna  system 
from  TET  today. 


MODEL 

BANDS 

ELE- 
MENTS 
ELE           PER 
METHTS     BAND 

MAX 
PW1? 

VSWR       IMPEDANCE 

MAX 

ELEMENT 

LGTH 

BOOM 
LGTH 

TURN- 
ING 
RADIUS 

WIND 

SURFACE 

AREA 

wrND 

LOAD 

000  mph 

BOOM 

DIA- 
METER 

MAST 
SIZE 

WT 

HB43SP 
HB335P 

14/2  J  23 
14*21/28 

4               4 

3               3 

2KW 
2KW 

BELOW  1.5       50  Ohm 
BELOW  1.5       50  Ohm 

27 
27 

19  & 
13  2 

16  9 
15 

662 sq  fi 
4.73  »q*i 

131.3  1b 
102  1b 

2" 

1  DIS- 

l'z 2 
2 

381b. 
27  lb. 

CaJI  Factory  for  AM  1  UtM A  G AIM  dBd  ood  FHOMT  TO  BACK  RATIO 

TET  FACTORY  DIRECT  PRICE 

HB43SP 
HB33SP 

$219.95 
$174,95 

CaII  Toll  Free  1-800-654-5251 


TET  U.S.A.,  INC. 


^73 


425  HIGHLAND  PARKWAY,  NORMAN,  OKLAHOMA  73069 TEL:  405-360-6410 
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part  award  worksheet  is  pre- 
pared. The  original  copy  and  ap- 
plicable award  fee  is  mailed  to 
the  Peterborough  offices  for  73 
to  process.  II  is  there  that  your 
award  is  given  a  personal  touch; 
from  there,  it  is  later  mailed  to 
your  door,  In  the  meantime,  a 
copy  of  the  award  worksheet  is 
mailed  to  the  applicant  to 
acknowledge  that  the  applica* 


tion  has  been  received.  Should 
the  applicant  feel  it  necessary 
to  follow  up  on  the  application, 
he  or  she  should  write  a  letter  to 
the  Assistant  Publisher;  73 
Magazine.  Peterborough  NH 
03458.  Writing  directly  to  73 
headquarters  will  speed  your  ef- 
forts since  I  no  longer  retain 
your  paperwork  once  a  request 
for  issuance  is  mailed. 


We  hope  you  enjoy  the  chal- 
lenges of  the  73  Awards  Pro- 
gram and  will  share  its  rules 
with  your  amateur  friends.  While 
we  hope  you  all  will  pursue  the 
objectives  these  awards  have  to 
offer,  we  also  hope  that  you  will 
send  any  information  you  might 
have  on  other  award  programs 
which  have  never  appeared  be- 
tween the  covers  of  this  maga- 


zrne.  Looking  through  my  files,  I 
see  that  we  have  gone  many, 
many  months  without  duplicat- 
ing a  single  award.  Our  files  are 
getting  bare,  however,  and  rl  is 
the  input  of  our  readers  thai  will 
keep  the  image  of  this  column 
original  and  creative.  If  your 
club  has  an  award  it  sponsors, 
why  not  share  it  with  our  thou- 
sands of  readers7 


New  Products 


from  page  39 

modular  addition  to  the  HG-EW 
winch-  This  remote  control  unit 
allows  the  operator  to  con- 
veniently raise  and  lower  the 
tower  from  a  remote  location 
such  as  a  ham  shack.  The  con- 
trol displays  upper  and  lower 
limit  positions,  up  or  down 
operating  direction,  and  also 
provides  a  fail-safe  sensor  and 
indicator  which  automatically 
shuts  off  the  winch  should  ex- 
treme side  loads  affect  tower 
telescoping.  Both  the  winch  and 
the  remote  control  are  available 
for  1 10-  and  200-volt  operations, 
For  further  information,  con- 
tact Hy-Gain,  Division  of  Tetex 
Communications,  inc.,  8601 
Northeast  Highway  Sixt  Lincoln 
NE    68505;   (402^467-5321. 


Reader  Service  number  478. 

ARCHER  ENGINEER'S 
NOTEBOOK 

Just  published  by  Radio 
Shack  is  a  new  handbook  of  415 
electronic  circuits  for  elec- 
tronics hobbyists,  experiment- 
ers, technicians,  and  engineers. 

The  Archer  Engineer's  Note- 
book contains  128  pages  of 
useful  and  thought-provoking 
circuitry  in  a  unique  hand- 
executed  style  that  resembles  a 
master  circuit  designer's  note- 
book. Applications  are  included 
for  most  of  the  popular  integrat- 
ed circuits  sold  by  Radio  Shack 

Dozens  of  handy  problem- 
solving  circuits  ranging  from 
Straightforward  building  blocks 
to  never-before-published  novel- 


ties, including  a  generous  selec- 
tion of  warbling,  (lashing,  and 
howling  fun  circuits,  are  de- 
scribed. Tips  and  techniques  for 
beginners  are  included  in  the  in- 
troduction  which  precedes  each 
section. 

Following  a  brief  review  of 
basic  electronics,  the  book  is 
divided  into  two  major  sections: 
digital  and  linear.  The  digital 
section  is  Further  subdivided 
inlo  CMOS  and  TTULS  chips. 
Each  chip  gets  at  least  a  full 
page,  and  some  get  four  pages 
of  application  circuits. 

According  to  Radio  Shack. 
using  the  book  is  easy  since  the 
chips  are  organized  by  function 
rather  than  part  number.  All 
CMOS  gate  packages,  combina- 
tional logic  chips,  and  sequen- 
tial logic  chips  are  placed  m 
their  respective  groups. 

In  a  like  manner,  the  linear 


section  includes  separate  sub- 
sections for  voltage  regulators, 
operational  amplifiers,  LED 
flashers  and  dot/bar  drivers, 
timers,  tone  decoders,  voltage- 
lo-frequency  converters,  volt- 
age-controlled oscillators,  and 
audio  amplifiers. 

The  book  was  compiled  and 
hand-executed  on  engineering 
grid  paper  by  Forrest  M.  Mims 
III  an  electronics  writer  who  has 
written  hundreds  of  articles  and 
36  books  covering  topics  rang- 
ing from  electronics  and  lasers 
to  computers  and  C9  radio. 

Many  of  the  circuits  in  Engi- 
neer's Notebook  came  from 
Mims's  personal  notebooks  and 
his  project  articles.  Others  are 
from  manufacturers"  data  books 
or  were  designed  by  Mims  spe- 
cifically for  this  book. 

Radio  Shack,  a  division  ot 
Tandy  Corp.,  1300  One  Tandy 
Center,  Ft  Worth  TX  76t02. 
Reader  Service  number  483. 


New  products  from  TetexfHy-Gam  (t  to  r):  HG-70HD,  HG-EW.  HG 
EWRC 


The  Archer  Engineer's  Notebook 


160     73  Magazine  •  September,  1980 


ALDELCO  ELECTRONICS  COMPANY 

«F  MUCH 

2N5913  1  ?W175MHi*T.70  JH60BO  *W  1  ?S  MM! 
2*3866  i*  400  MMf  1 ,25  ?*6GS'  *SW  175  MHf 

2NSm3Wt7*WH*  4  75 

M5S01MH/3MH/        7  80 


2WM2  2WUhV<*i 


5  « 
8  45 

13,30 


OVER  VOLTAGE  PROTECTION  OV  13  Provides  pro- 
tection from  tun  aw  Ay  Po-ww  Supply  Vom&e.  Triggers 
g  16V  25  Amp  rated,  1  piece  mou  Itfed  unit  tor  12  Volt  DC 
fused  Power  Supply  U.tS  OV  S  for  5  Volt  PS  Tnggers  at 

TV  it»ta 

ACCUKEYEft  KIT.  Similar  to  Handbook  version.  In 
etudes  PC  Board,  iCs.  Sockets  £  an  part*    includes 
sidetone  on  board.  Iambic  operation  dot  dash  memory 

Only  $21.95 

NEW  MEMORY  KIT,  1056  bit  memory  expandable  to 

4224  bits.  \  2102  supplied.  Additional  chips  £1.25  each. 

Led  indicator  Adaptable  to  other  keyers.  Uses  5VDC. 

-'      ' Only  S21.95 

Dull  ftigiltf  n  or  ?4  HOUR  CLOCK  KIT  HOW  WITH  4  NEW  WALNUT 
WOOD  GRAIN  CABINET  Model  AID  iW  Sm  Big  0  S  Display*  Only 
$52.95 1  ?  w  24  Houi  Operation  - 
Eacn  Cioe*  torn  routes  sewa' 
F<w«  Failure  «w  f<«ne  Set  —  Easy 
assemtKf  tor  mm>  and  Cabinet 

5  k  7  3  dot  ma  tri  *  d  i  spia  y  3.95 

Handie  Talkie  collapsible  whip  ant  BNC  8.95 


4.LAHM  CLOCK  k 


T  Sua  0  5  LED  Dtsptay  Readout  tiapsec  r*r*  m 
•ormaf  *rtn  2*  Houf  Mam  SrOTJi  te*we  *  V  pv 
Power  SuDptr  EKnver  ti>»u*B  moXMOr                Ortfy  *2l  -»S 
»2ar?4  Hour  Crock  Krt  05Usptaf  U0  *  flf.W 

Wood  Grain  Cabinet **■** 

TUNAiLf  AMATEUR  TV  C0WV€RT€R   Receive  ftSt  Stan  AT V  m  ttw 
4^0  WH7  Banrj  *nTft  any  TV  Set   Low  none  rugn  aa^  Arnniilier  stage 
Willi  ViraciOr  fyf»0  JiOuE  and  oyrpui  Buiu  in  f  lQ  VAC  Supply   Two 
Tone  WiiM  &  Onoe  Cabinet  measuring  i-r"/|-  x  4  t/4"  w  4 
W  Facto**  W'red  4  resteer  ?  Yea    . .  i  :  Onty  *S*.*5 

S14-50 

*  7*f  5 
I      .40 

*  MS 

*  *.O0 


Lunch  Counter  Kit  (boards  &  front  panel  only) 
n  C  90  P  reseat  er        fll.M       1  MHz  crystal 
74C925  Multiplex      115,15       10  40  PF  trimmer 
F936S  Drivers  (2)     115.*$       704  displays,  each 
Resistor  Kit  *  1.75      Capacitor  Kit 


Add  6%  for  Shipping.  Min.  Order  SlOm  Out  of  USA 
send  Certified  Check  or  Money  Order.  Include  Postage. 


27S0  A  Milburn  Avenue,  Baldwin,  NY  11510 
(516)  370-4555 

**  3®"         Strut  ttr  c*»ss  smmp  H*  out  c*t*t&g 


Subscription. 
Problem? 


73  Magazine  does  not  keep  subscrip- 
tion records  on  the  premises,  there- 
fore calling  us  only  adds  time  and 
doesn't  solve  the  problem, 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73  Magazine 
Subscription  Dept 
PO  Box  931 
Farmingdale,  NY  11737 

Thanfc  you  and  enjoy  your  subscription. 


5 
5 


— ; 


UJ 


STAINLESS  STCEL  WHIP— HBKKUUSS  LOADIM,  COIL- NO  COIL  HEATING 

MOBILE  OPERATORS 

LOOKING  FOR  VALUE,  HIGH  PERFORMANCE.  AND  EASE  OF  OPERATION?  i 

The  MT-1  MOBILE  ANTENNA,  ClMRAL  COVERAGE,  3  2  to  30  MHz    750  a 

WATTS  C  W  ,  1500  P  E.P.,  CENTER  LOADED,  Tune  to  EXACT  RESONANCE  ^ 

NO  COIL  HEATING    SO  OHMS  INPUT    FULL  OUTPUT  from  SOLID  STATE  3 

FINALS   BASE  TUNED  WITH  LOGGING  SCALE  and  correlation  chart  for  ease  & 

of  resetting  Ma*,  length  116  inches  at  3.2  MHz,  92  5  inches  at  30  MHz  Fits  any  £ 
STD   MOUNT  (3/8X24  THREAD.)  Send  for  free  brochure 
MAX.  D!A   OF  COIL  1.125  INCH 

CHECK  WITH  YOUR  LOCAL  DEALER  OR  ORDER  DIRECT  $129  95  PLUS  UPS 
MT-1A  HEAVY  DUTY  STAINLESS  STEEL  MARINE  UNIT,        $179.95  PLUS  UPS 


flNTECK.Inc. 


Phone  (208)4234100 
Bon  415,  Route  1 
Hansen,  Idaho  63334 


S  BASK  TUNED  WITH  LOG- 
NO  COILS  TO  CHANGE— POSITIVE  II  MNG  LOCK.  LESS  THAN  1.5  VSWR, 


^356 


ICOM  •  BIRD  •  BECKMAN  •  CUSHCRAFT 

AEA  •  B&W  •  VIBROPLEX  •  CDE  •  CES 

HAM-KEY  •  ANTENNA  SPECIALISTS 

ASTRON  •  BELDEN  •  ARRL  •  W2AU/W2VS 

AMECO  •  SHURE  •  AVANTI  •  AMPHENOL 

SANKYO  24-HOUR  DIGITAL  CLOCKS 

WELLER  SOLDERING  STATIONS 

RADIO  AMATEUR  CALLBOOKS 

- 

LaRUE  ELECTRONICS 

1112  CRANDVIEW  STREET,  SCRANTON,  PA.  18509  -  Ph.  [717)343-2124 


ALL  BAND  TRAP  ANTENNAS! 


■^nunr> 


PRETUNED  -  COMPLETELY  ASSEMBLED  - 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  7  BANDS!  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG  -  ALMOST     INVISIBLE' 


mZJSlLl  — 


FOR  ALL  MAKES  4-  MODELS  OF  AMATEUR 
TRANSCEIVERS        -  TRANSMITTERS      - 

GUARANTEED     FOR      2OO0      WATTS     SSB 
lOOO  WATTS  CW     INPUT  FOR  NOVICE  AND 

ALL  CLAS?,  AMATEURS! 


COMPLETE  AS  SHOWN  wftfe  SO  ft  RG58U-52  ohm  feedhne,  and  PL259  connector  .insula  lorm,  30fl 
JOO  to   te*i  dacron  «r*tf  tup&orts,     center  connector  with    built  in     lloh«n'«fl    arreiter  and  static  di*«Mrfle  - 
molded,  sealed,  weatherproof,  resonant  trap*  t"X6"^you  just  switch  to  band  desred  for  excellent   *5rid*idt 
opet-atton  -  tranimltlmfl   and  recidfiftflft  Low  SWR  o*er  mU  bands  including  SO/75  (ParPend-  Bro»db*r>fl  u?*jgn 
Wgrks  an  IfcO  too!  (Instruction  mcO  .        The  ONLY  ANTENNA  YOU  WILL  EVER  NEED  FOR  ALL  BANDS  - 
WITH  ANV    TRANSCEIVER  -  NEW  -EXCLUSIVE* 

80*40-20-15-10-6  Meter    *—  to©  ft.  long  -   w*h  SO  ft.  of  RG5BU  -  connect  or  *  Model  S99BU       ,  *7&95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED    DEL  IN  USA.  (Canada  is  SS.QO  extra  for  postage  -  clerical- 
customs  etc)or  order  usvig  VISA    -  MASTER  CHARGE  -  CARD  -       AMER   EXPRESS,     Girt  nufn&er  and  ex. 
date.  Ph  1-300-236-5333     9AM  ^  6PM  week  days.  We  sr«p  in  2*3  flays    ALL  PRICES  WILL  INCREASE  . 
SAVE  -  ORDER  NOW"    All  antennas  guaranteed  for  1  year,  to  day  money  back  trial  if  returned  m  new  condmoni 
Made  in  USA.  FREE  INFO    AVAILABLE  ONLY  FROM 

WESTERN  ELECTRONICS  Drpt.  A7-  9  Kcmmey.  Nebraska,  6BQ47 


Ham  Help 


I  need  a  schematic  and/or  a 
service  manual  with  power  re- 
quirements for  a  Galaxy  S5B 
Comm  1. 

H.E.  Roby  K5JM! 

317  Driftwood 

San  Antonio  TX  76239 

I  need  a  circuit  diagram 
and/or   instruction  book  for  a 


Simpson  #311  VTVM.  I  wtll  pay 
for  copying  and  postage. 

Nate  Bushnell  KA0DGN 

7175  S.  Grant  St. 

Littleton  CO  80122 

I  am  looking  for  a  vfo  or  a 
schematic  for  one  with  suffi- 
cient output  to  drive  a  World 
Radio    Labs   SB- 175   tube-type 


transmitter.  I  will  pay  a  reason- 
able price  for  the  vfo  or  for  the 
schematic,  I  will  reimburse  the 
cost  of  copying  or  return  the 
schematic  after  copying. 

Rex  D.  Faulkner  KA3FTN 

3416  BrinkJey  Rd.  3102 

Temple  Hills  MD  20031 

I  would  (ike  to  hear  from 
anyone  who  has  successfully 
tinkered  with  a  CPU  2500  R/K 
(YaesuJ  so  as  to  unlock  the  PLL 
in  order  to  be  able  to  listen  to 
lower  and  higher  frequencies. 


Mine  is  factory  wired  for  144  to 
148  MHz.  Thanks. 

Hubert  Melin  PY1 VLY 
PO  Box  551 

20.000  Rio  de  Janeiro 

Brazil 

I  need  to  contact  individuals 
who  are  familiar  with  permits, 
regulations,  etc.*  for  the  marine 
radio  bands  — especially  VLF, 
MR  and  HF, 

Gary  Mitchell  WA1GXE 

Box  1003 

Fairfield  CT  06430 


js*  Reader  Service —see  page  795 
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Looking  H/est 


from  page  10 

southern  California  they  utilize 
220kHz  input-to-output  separa- 
tion, while  other  areas  have  600, 
800,900,1  MHzT  or  any  combina- 
tion thereof.  Frankly,  none  of 
these  has  proven  truly  viable, 
especially  for  single-site  in- 
stallations* With  a  bit  more 
deregulation,  though,  the  an- 
swer to  developing  a  solid  relay 
subband  is  within  our  grasp.  In 
my  opinion,  the  answer  will 
come  from  petitioning  the  Com- 
mission to  permit  FM  repeater 
operation  from  51  through  54 
MHz  and  then  adopting  the  now- 
proven  220-MHz  band  plan  to  si* 
meters.  This  would  yield  a  total 
of  69  repeater  pairs  with  1 .8-MHz 
input-to-output  separation  and  a 
minimum  of  20-kHz  spacing  be- 
tween repealers,  and  would 
make  for  easier  system  con- 
struction. To  implement  it  would 
first  take  convincing  the  FCC  to 
open  51  through  54  MHz  to  re- 
peaters  and  then  convincing  the 
manufacturers  of  amateur 
equipment  that  we  meant  busi- 
ness this  time.  One  of  the 
reasons  that  so  few  8  meter  FM 
transceivers  were  ever  devel- 
oped for  amateur  use  is  that 
manufacturers  who  attempted 
this,  especially  with  synthesized 
units,  found  that  without  an 
established  national  band  plan 
there  was  little  interest  In  their 
product.  Unless  we  show  good 
faith  by  conforming  to  a  na- 
tional relay  band  plan,  I  don't 
think  you  will  see  all  that  much 
FM-only  equipment  corning  to 
the  six-meter  market.  For  the 
manufacturer,  the  multi-mode 
transceiver  is  a  better  product  to 
market  since  it  covers  all  bases. 

Let's  lake  a  closer  look  at  the 
band  plan  (Table  1)  and  then 
discuss  its  pros  and  cons. 

On  the  surface,  the  concept 
looks  almost  too  good  to  be 
true.  The  technology  has  been 
proven  and,  from  a  standpoint  of 
spectral  efficiency,  the  plan 
makes  more  sense  than  any* 
thing  to  date.  There  are  draw- 
backs, and  they  must  be 
brought  out  before  we  go  any 
further. 

First,  as  Ray  points  out  there 
now  exists  a  Pacific  DX  window 
from  52.0  to  52.1  MHz.  That's 
because  VKs  are  restricted  to 
operation  above  52  MHzf  and 


many>  many  DX  QSOs  are  made 
in  that  slot.  While  judicious 
coordination  could  minimize  im- 
pact on  this  window,  FM  repeat- 
ers operating  near  it,  in  both 
proximity  and  frequency,  will 
have  a  detrimental  effect  and 
cause  definite  degradation  in 
that  spectral  parcel  The  actual 
bandwidth  of  an  FM  signal  is  in* 
finite.  As  noted  on  page  530  of 
my  own  book,  the  bandwidth  (of 
an  FM  transmitted  carrier)  is 
determined  by  Carson's  Rule  as 
Bt  =  2(f/W  +  1)W  =  2f  +  2W. 
where  f  is  the  modulating  fre- 
quency and  W  is  the  deviation. 

I  cannot  take  credit  for  dis- 
covering the  existence  of  Car- 
son's Rule  or  its  application  to 
amateur  FM.  In  fact,  what  has 
just  been  stated  is  part  of  a 
paper  originally  prepared  by 
someone  far  more  technically 
inclined  than  I,  Bob  Thornburg 
WB6JPL  While  Bob  wrote  his 
original  thesis  to  deal  with  the 
problem  of  15-kHz  tertiary  split 
repeaters,  its  application  is  even 
more  important  here.  Take  out 
your  pocket  calculators,  plug 
some  numbers  in  for  f  and  W, 
and  see  what  you  get.  As  you 
can  see,  implementation  of  a 
band  plan  for  FM  relay  service 
such  as  described  herein  would 
spell  disaster  for  the  Pacific  DX 
window. 

There  is  yet  another  problem, 
one  more  psychological  than 
technical,  Many  will  ask  why  FM 
and  FM  repeater  operation 
should  be  given  what  amounts 
to  the  lion's  share  of  the  band, 
even  though  most  of  6  lies  un- 
used. This  feeling  comes  from 
years  of  established  6-meter 
tradition,  I  suspect.  The  concept 
is  "even  though  nobody  else 
uses  it,  its  mine  and  I  like  it  the 
way  it  isr  I  can  only  point  to  2 
meters,  220  MHz  and  450  MHz, 
and  say  that  I  firmly  believe  that 
if  any  mode  becomes  dominant 
it  will  be  FM.  Look  at  the  number 
of  2-meter  FM  radios  in  the 
hands  of  amateurs  these  days 
as  opposed  to  the  number  of 
radios  which  operate  other 
modes.  Sure,  we  can  go  through 
some  more  growing  pains  with 
which  FM  relay  technology  will 
Slowly  inch  its  way  into  a  posi- 
tion of  power,  or  we  can  start  to 
work  together  now  to  protect 
vested  interests.  I  favor  the  lat- 
ter approach.  This  means  get- 


ting  whatever  further  deregula- 
tion is  necessary  underway 
now.  Even  i  I  we  petition  the  FCC 
to  permit  FM  repeater  operation 
from  51.0  up  and  have  such  de- 
regulation granted,  there  is  no 
reason  why  we  cannot  on  a  vol- 
untary basis  build  safeguards 
into  our  band  plan  simply  by 
keeping  all  FM  signals  out  of  a 
region  from  51.9  to  52.2.  One  of 
the  nice  things  about  Carson's 
Rule  is  that  while  the  bandwidth 
of  an  FM  signal  is  technically  in- 
finite, thankfully  levels  dissipate 
in  strength  very  quickly  outside 
the  design  bandwidth.  Nonethe- 
less, a  certain  amount  of  degra- 
dation will  occur  in  the  ambient 
noise  floor  of  the  band.  How 
much?  There  is  no  way  to  know 
for  sure  till  <t  happens,  It's  for 
this  reason  and  based  upon  this 
premise  that  a  good-sized  guard 
band  to  protect  the  Pacific  DX 
corridor  must  be  par!  of  any  na- 
tional 6-meter  band  plan,  and 
even  now.  with  only  simplex  FM 
permitted  throughout  the  band, 
its  wise  to  keep  FM  clear  of  that 
spectral  parcel. 

Now  that  I  have  punched 
holes  in  my  own  proposal,  let's 
look  at  the  positive  side  of 
things,  First,  and  most  impor- 
tant, a  band  plan  such  as  this,  if 
implemented  along  with  regula- 
tory expansion  permitting  FM 
relay  operation  as  low  as  51 
MHzt  would  make  it  easy  toget  a 
6-meter  repeater  into  operation. 
Regardless  of  the  band,  one 
truism  holds:  The  greater  the 
input-to-output  separation,  the 
better  the  system  will  perform, 
Sot  for  the  sake  of  argument, 
let's  assume  that  we  can  obtain 
that  further  deregulation,  If  we 
were  to  adopt  the  proven  na- 
tional band  plan  for  220  MHz 
and  apply  its  technology  to  6 
meters,  we  come  up  with  1.6 
MHz  between  a  repeater's  input 
and  its  output,  and  a  minimum 
of  20  kHz  between  systems.  This 
is  far  better  than  the  146- 
148-MHz  spectrum  where  we  are 
dealing  with  600-kHz  input-to- 
output  separation  and  15  kHz 
between  systems.  Again,  plug 
some  numbers  into  Carson's 
Rule  rf  you  need  any  more  proof. 

Another  problem  that  will  be 
minimized  is  desensitization, 
The   greater    input-to-output 

separation  handles  that.  Finally, 
there  is  the  old  6-meter  buga- 
boo. TVI.  The  reason  that  the 
band  plan  is  low-in/high-out  is 
that  most  of  the  time  repeater 


transmitters  are  located  in  high 
places  removed  at  least  to  some 
degree  from  humanity,  Con 
versely,  repeater  users  are 
usually  in  fairly  inhabited  areas, 
and  therefore  are  more  prone  to 
causing  unwanted  twitches  on 
the  tocat  one-eyed  monster. 

Sure,  the  repeater  transmitter 
will  cause  TVL  I've  yet  to  run  into 
a  6-meter  transmitter  that  won+t. 
If  you're  one  of  those  who 
claims  never  to  have  received  a 
TVI  complaint  when  operating  6 
meters,  then  you  are  either  the 
luckiest  person  in  the  world, 
have  the  most  understanding 
neighbors,  or  are  surrounded  by 
so  many  CBers  in  your  neighbor 
hood  that  your  TVI  blends  in 
with  the  rest.  Ive  lived  through 
my  share,  and  it's  never  been 
much  fun.  Since  the  repeater 
transmitter  will  be  the  immobile 
object  creating  the  greatest 
possibility  of  TVI  (but  in  most 
cases  will  be  remote  from 
humanity),  put  it  at  the  high  end 
and  keep  the  user  transmitters 
as  far  from  54  MHz  as  possible, 
Also,  donl  do  what  one  group  I 
know  of  did.  They  rented  space 
at  a  location  shared  with  a  cable 
TV  head  end.  I  guess  I  don't  have 
to  tell  you  the  rest.  Rule  of 
thumb;  Keep  static  6-meter 
transmitters  as  far  removed 
1rom  humanity  and  humanity's 
visual  link  to  the  world  as  possi- 
ble. 

Thus  tar  we  have  not  men- 
tioned the  fact  that  many  model 
builders  have  obtained  amateur 
licenses  for  the  sole  purpose  of 
flying  their  model  planes  or  run- 
ning their  mode!  boats  in  spec- 
tra far  removed  from  the  27-MHz 
CB  mess.  Obviously,  the  band 
plan  as  outlined  would  put  a 
crimp  in  this  established  opera- 
tion. However,  they  need  not  be 
displaced  from  the  6-meter 
band,  tn  fact,  this  band  plan 
could  hold  good  vibes  for  them 
since  provision  is  made  to  move 
them  to  spectra  below  51  MHz 
and  give  them  a  lot  more  room. 
Note  that  50.6  to  51  MHz  is 
allocated  to  AM  and  experimen- 
tal modes.  There  is  no  reason 
why  the  remote-control  model 
enthusiast  could  not  relocate 
within  that  spectral  parcel,  In 
reality,  I  doubt  if  AM  is  going  to 
make  a  comeback,  and  the  few 
AMers  left  could  easily  live  with 
the  remote-control  model  en- 
thusiasts and  vice  versa,  Keep 
in  mind  that  most  truly  wide- 
band, high-utilization-density 
modes  are  kept  above  51  MHz  in 
this  voluntary  band  plan.  That 
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is  the  reason  for  the  next  part  of 
this  discussion,  on  the  special 
simplex  frequency  listing. 

Let's  go  there  for  a  moment. 
There  are  four  reserved  simplex 
channels  to  meet  specific 
needs.  Obviously,  if  this  band 
plan  were  to  be  adopted,  it 
would  negate  the  current  na- 
tional calling  frequency.  Since 
amateurs  seem  to  like  things  to 
be  symmetrical,  I  suggest  that 
52.52  MHz,  derived  from  its  com- 
panion 146, 52-MHz  counter- 
part, become  the  primary  na- 
tional FM  simplex  calling  chan- 
nel. Likewise,  52.50  could 
become  the  6-rneter  counterpart 
to  323.50.  That  might  be  called 
the  secondary  national  calling 
frequency  or,  possibly,  the 
regional  calling  frequency.  The 
same  anomaly  holds  true  for 
52.46  MHz  as  a  national  remote 
base  6-meter  counterpart  to  the 
already  established  146.46. 

This  brings  us  to  the  last 
special  simplex  frequency  of 
52.56  MHz  which  is  totally 
dedicated  to  ASCII  RTTY  point- 
to-point  communication.  If  we 
are  going  to  build  a  subband  for 
everyone,  then  the  computer- 
buff  ham  operator  is  an  impor- 
tant consideration.  Another 
channel  could  be  reserved  for 
conventional  RTTY  as  well, 
although  I  suspect  that  within  a 
few  years  the  traditional  green 
keys  may  well  be  a  thing  of  the 
past. 

With  ASCII  having  been  ap- 
proved, with  its  inherently  high- 
er efficiency  as  opposed  to  the 
Baudot  we  have  been  utilizing 
for  years,  I  suspect  that  by  the 
time  a  band  plan  of  this  sort 
could  be  implemented  the  mod- 
el 28s  would  be  naught  but  col- 
lectors1 items.  Prediction:  Com- 
puters will  replace  traditional 
RTTY  in  a  very  short  time. 

ARCH  '80  DEPARTMENT 

Last  month  I  told  you  the 
gruesome  details  of  the  flight  to 
St.  Louis  for  the  1980  Amateur 
Radio  Computer  Hobbyist  con- 
vention, I  had  planned  a  picture 
story  about  ARCH  80  this 
month,  but  made  one  big  mis- 
take. In  order  to  travel  light,  I 
took  along  one  of  those  mini  1 10 
pocket  cameras,  That's  the  last 
time  I  will  ever  depend  on  one  of 
those.  Out  of  20  photos,  only 
tour  came  out.  Of  those  four, 
none  really  shows  what  I  want. 
Therefore,  I  will  have  to  use  the 
proverbial  1,000  words  in  lieu  of 
the  photos. 


ARCH  '80  drew  about  4,000  at- 
tendees to  the  city  of  St.  Louis 
for  Memorial  Day  weekend.  By 
all  standards,  it  was  a  suc- 
cessful outing.  Credit  for  this 
must  be  given  to  an  organization 
known  as  the  Gateway  Amateur 
Radio  Association,  GARA  is  a 
conclave  of  i  7  St.  Louis  regional 
clubs  which  banded  together  to 
put  on  the  event.  The  organiza- 
tion's president  is  Boh  Heil 
K9EID,  and  it  was  Bob  who  in- 
spired the  ARCH  convention 
idea  originally.  The  first  one,  in 
1979t  was  put  together  in  90 
days  and  was  deemed  one  of  the 
best  of  that  year.  I  would  give 
this  year's  outing  at  least  equal 
billing. 

GARA  was  able  to  get  just  the 
right  mix  of  everything  to  hold 


everyone's  interest.  It  was  billed 
as  a  family  convention,  and  to 
that  end  an  outing  to  a  baseball 
game  at  Busch  Stadium  was  set 
up  as  the  opening  event  and  a 
day  at  "Six  Flags'1  was  the  close. 
In  between  there  was  something 
for  everyone.  There  were  semi- 
nars galore,  covering  both  ama- 
teur radio  and  computer  hob- 
byist interests,  as  well  as  a  cou- 
ple that  tied  the  two  together. 
There  were  some  great  bar- 
gains to  be  found  at  their  in- 
door ftea  market  (which  might 
best  be  called  a  mini  indoor 
Dayton}.  There  were  some  ex- 
cellent buys  in  video  equipment, 
as  well  as  the  expected  amateur 
radio  and  computer  hardware/ 
software.  I  make  it  a  practice  to 
leave  my  checkbook  at  home 


PROPOSED  SIX-METER  BAND  PLAN  BASED  UPON 
FUTURE  DEREGULATION  OF  REPEATER  OPERATION 

TO  51.0  MHZ 
Utilization 

CW  beacons 

Weak-signal  CW  operations 
General  CW 

Weak  signal  SSB  (50.110  calling) 
Other  SSB  operations  (rag-chew,  nets) 
AM  and  experimental  modes,  includ- 
ing radio  modei  remote  control 
Voluntary  FM  subband  for  simplex 
and  repeater  operation 


Frequency  (MHz) 

50.0-50.025 

50.025-50.05 

50.05-50.  i 

50.1-50,25 

50.25-50.6 

50.6-51.0 

51,0  53.99999 


VOLUNTARY  SUBBAND 

The  concept  for  division  of  the  upper  three  MHz  of  6 
meters  to  FM  operation  is  directly  based  upon  the  premise 
of  fdture  deregulation  to  permit  FM  relay  operations  on  51 
MHz,  and  is  derived  directly  from  the  current  220-MHz  na- 
tional band  plan.  It  uses  1.6-MHz  input-to-output  separation, 
repeating  "UP'\  i.e.,  low  in,  high  out.  Initial  spacing  could  be 
40  kHz  between  repeater  systems,  with  20-kHz  splits  avail- 
able as  the  band  utilization  increased.  This  would  yield  35 
initial  repeater  pairs,  with  40-kHz  separation  and  a  maxi- 
mum of  69  repeater  pairs  with  20-kHz  separation  (between 
systems). 

Even-numbered  pairs  would  be  utilized  beginning  with 
51 .02  M  Hz  as  the  lowest  input  matched  to  52.62  MHz  output. 
The  highest  channel  pair  after  all  20-kHz  splits  were  imple- 
mented would  be  52.38  in,  53.98  out. 

The  current  national  simplex  calling  channel  would  be 
negated  and  simplex  would  be  as  follows: 

52.42 

52.44 

52.46  —  Proposed  national  remote-base  intercom 

52.48 

52.50 -Proposed  regional  FM  calling  simplex 

52,52—  Proposed  national  FM  calling  simplex 

52.54 

52.56—  Proposed  ASCII/RTTY  calling  and  intercom 

52.58 

52.60 

Exceptions 

51.9  through  52.2  would  be  initially  reserved  and  kept 
clear  of  FM  for  use  as  a  Pacific  SS8  DX  corridor* 

Table  1, 


when  attending  these  events 
since  I  am  one  of  those  who  will 
purchase  things  on  the  spur  of 
the  moment.  In  fact,  I  guess  I  am 
one  of  the  very  few  who  has  at- 
tended the  10-acre  Dayton  flea 
market  and  come  away  dry[ 
After  seeing  some  of  the  video 
equipment  being  offered  at 
almost  ridiculously  low  prices,  I 
wanted  to  kick  myself.  Oh  well, 
there's  always  next  year,  hope- 
fully. 

I  spoke  with  a  number  of  the 
dealers  and  distributors,  and 
while  most  said  that  business 
was  off  a  bit  this  year,  the  com- 
ment was  made  that  this  was  in- 
dicative of  almost  every  show 
they  had  attended.  I  suspect 
this  is  also  indicative  of  the 
overall  economy.  Just  about 
every  one  of  those  I  spoke  with 
had  high  praise  for  the  way  that 
the  GARA  organization  had 
worked  with  them  on  the  plan- 
ning and  setup  of  booths. 

In  the  guest  speaker  depart- 
ment, there  were  some  big 
names  on  hand.  Harry  Dannais 
W2HO  came  in  from  New  York  to 
represent  the  ARRL  At  the  last 
minute,  it  was  announced  that 
the  FCC  would  not  be  able  to 
send  a  representative;  however, 
a  pretty  good  FCC/regulatory  fo- 
rum took  place  with  Lou  McCoy 
W1ICP  filling  in  as  seminar 
leader.  Personal  Communica- 
tions Foundation  President  Joe 
Merdler  N6AHU  put  on  an  ex- 
cellent presentation  despite  the 
fact  that  he  had  only  an  hour  or 
so's  steep  on  the  flight  in  from 
Los  Angeles.  He  drew  one  of  the 
biggest  of  the  audiences  I  not- 
ed. However,  the  true  highlight 
of  ARCH  d80  came  at  the  Satur- 
day night  banquet  which  fea- 
tured NBC  News  correspondent 
Roy  Neal  K6DUE.  Roy  spoke  on 
the  past,  present,  and  future  of 
both  amateur  radio  and  the 
broadcast  industry,  doing  so 
from  a  personal  viewpoint  that 
kept  the  audience  literally  spell- 
bound. I  got  so  wrapped  up  in 
listening  to  Roy's  talk  that  I 
almost  forgot  to  turn  the  cas- 
sette over  in  the  machine  when 
side  one  ran  out,  I  only  wish  I 
had  room  to  reprint  Roy's  entire 
presentation  for  you  to  read  —  it 
is  a  talk  that  every  amateur,  old- 
timer  or  newcomer,  could  ap- 
preciate. 

Above  all,  ARCH  '80  was  a  fun 
convention.  Not  a  Dayton  Ham- 
vention  in  size  or  scope,  but 
rather  the  kind  of  intimate  get- 
together  of  hams  that  you  could 
really  enjoy. 
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Signalcrafters  Presents 

The  Most  Advanced 

Automatic  Computing 

Power  Meters 
In  Amateur  Radio ! 
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MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-oMhe-art  technology 
that  is  incorporated  in  their  Big  Brother 
the  Model  30.  Neveragain  will  you  have 
to  bother  with  SWR  "calibrate"  controls 
and  switches!  Signalcrafters1  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a  "handsoff h  opera- 
tion by  automatically  computing  SWR, 
The  result  is  unparalleled  accuracy  and 
ease  of  operation. 

FEATURES- 

•  CUSTOM  IC— Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  independent  of  the  power  level. 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scale  of  the  meter  with  unequaled 
accuracy. 

•  RUGGED  TAUT-BAND  METERfc- 

Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated, 

•  HEAVY  DUTY  CABINETS-Hand- 

some  heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES-PEAK  OR  AVER- 
AGE—The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings, 

•  POWER  REQUIREMENTS-Due  to 

the  advanced  low  current  design, 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
orfield  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  ATTRACTIVE 
AFFORDABLE  PRICING 
'Model  31A(G  to  2G0w) 

31 B  (0to20w) 

only  $149,00 

Model  32A  (0  to  200w,  0  to  2000w) 
32B  (0  to  20w, 
0  to  200w) 

.  .only  $169,00 

SIGNALCRAFTERS,  INC. 

5460  BUENA  VISTA  DRIVE 

SHAWNEE  MISSION,  KANSAS  66205 

913/262-6565;  TELEX  42-4171 

AN  Signalcrafters  products  are  designed,  engineered. 
and  produced  in  the-  U.S.A.  Prices  include  shipping  to  all 
U.S.A.  VISA  and  Master  Charge  accepted,  Kansas  Resi- 
dents please  add  a1^  percent 


j^-66 


^53 


For  your  TRS-80 
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CW/RTTY 
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FEATURES 


Aulo  Bend  &  Ftece^ve  RTTY  &  CW 

Connects  \o  TRS-80  User  Port 

S  Key    nead  phone  ^acKs 

10  message  memories  255  Char  ea 

Use.s  builtin  PLL  or  external  TU 

Includes  hardware,  cassetted  manual 

Morse  'uloriai-10  Wesson s -corrects  mistakes 

simplest  fastest  way  to  learn  the  code 


Morse  practice-random  5  fetter  words 
Auto  numbering  contest  keyet 
Interactive  graphics  custom  PIX 
AutoUansmitter  control  PTT 
Requires  Level  II  Basic  &  16K  RAM 
I  MB0  Software  PC  Board  Manual  5149 
CM80  As  above  in  Cabinet  S279 
TM60  As  above  plus  demodulator  &  AFSK  $499 
MB00  Adds  advanced  RTTY  to  M60  ■  CM80  I  TM80  S99 
PET.  APPLE.  SOflCEFIER  versions  available 

Write  or  call  for  complete  catalog 


AMCROTRONICS.  inc. 
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® 
1 125  N.  Golden  State  Blvd.  /  Suite  G 
Turlock.CA  95380  (S) 

(209)  667-2888  (  634-8888       California  residents  add  6%  tax 
We  are  experiencing  telephone  difficulties,  please  keep  trying. 
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NEW  MFJ-525 
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BE  SPEECH  PROCESSOR 

True  RF  Speech  Processing.  Up  to  4  times  more  average 
SSB  power.  Powerful  natural  sounding  speech  punches  thru 
QRM.  Works  with  any  rig.  Plugs  between  mic  and  rig. 


Powerful  natural  sounding  pro- 
cessed speech  punches  thru  QRM. 
Plugs  between  mic  and  rig. 


The  MFJ-525  gives  you  up  to  four  times  (6db) 
more  average  SSB  power  on  all  bands  with  true 
RF  Speech  Processing.  Powerful  natural  sounding 
speech  punches  thru  QRM  and  DX  pile  ups. 

Gives  you  more  average  SSB  power  increase 
per  dollar  than  a  linear  or  beam.  Combine  with 
linear  and  beam  for  ultimate. 

Ideal  for  mobile  and  GUP.  Vastly  improves 
phone  patching.  Eliminates  flat-topping,  splatter. 

Complete  SSB  transmitter- receiver  system:  Micro 
phone  audio  is  converted  to  SSB,  clipped,  filtered 
and  converted  back  to  audio  for  rig's  mic  input 

Plugs  between  mic,  rig.  No  internal  connections. 

Two  color  VU  meter  aids  in  setting  clipping  level. 

Clipping  level  control.  Output  level  control. 

0N-DFF/BYPASS  switch.  LED  indicates  power  on. 

4  pin  mic  jacft.  Shielded  output  cable  has  push- 
to  talk  line.  Uncommitted  4  pin  mic  plug  supplied. 


Input,  output  RFI  filtering,  ferrite  beads,  careful 
layout,  PC  ground  plane,  RFI  coating  on  side  panels. 

110  VAC  or  12  to  1B  VDC.  6x2x6  inches. 

Order  from  MFJ  and  try  if  -  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping).  One  year  unconditional  guarantee. 

Order  today.  Call  toll  free  800  647  1800,  Charge 
VISA.  MC  or  mail  check,  money  order  for  $119.95 
plus  $3.00  shipping  for  MFJ  525 

Don't  wait  to  punch  thru  QRM  with  powerful 
natural  sounding  processed  speech,  order  today 


CALL  TOLL  FREE  . . .   800-647-1600 


Call  601  323-5869  for  technical  information,  or 
der/repair  status,  Also  call  601  323  5869  outside 

continental  USA  and  in  Mississippi  ^47 

MFJ  ENTERPRISES,  MC. 

BOX  494t  MISSISSIPPI  STATE,  MS  39762 
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Social  Events 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-available  basis.  The 
Following  information  should  be 
included  in  every  announce- 
ment; sponsor,  event,  date, 
time*  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
taik-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place, 
They  should  be  sent  directly  to 
Editorial  Offices,  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 


ATLANTIC  CITY  NJ 
AUG  30-SEP  6 

Station  K2BR  will  be  operat- 
ing from  the  Miss  America  Pag- 
eant headquarters  in  Atlantic 
City  from  August  30-September 
8,  1980.  It  will  be  sponsored  by 
Southern  Counties  Amateur 
Radio  Association  on  the  follow- 
ing approximate  frequencies: 
CW-3560,  7060,  14060,  21060; 
Novice -3730,  7130,  21130; 
phone -3935,  7235,  14280, 
21380.  QSL  to  K2BRT  Box  121, 
Linwood  NJ  0822t  with  an 
SASE.  Traffic  to  and  from  the 
Miss  America  contestants  will 
be  accepted. 

AUGUSTA  NJ 
SEP  6 

The  Sussex  County  Amateur 
Radio  Club  will  hold  its  second 
annual  hamfest  on  Saturday, 
September  6,  1980,  at  the 
Sussex  County  Farm  and  Horse 
Show  grounds.  Plains  Road  off 
Route  206,  Augusta  NJ,  Admis- 
sion for  sellers  at  the  outside 
flea  market  is  $5,00  at  the  door 
and  $4.00  in  advance.  Admis- 
sion for  indoor  setters  is  $6.00  at 
the  door  and  $5,00  in  advance. 
Admission  for  buyers  is  free  and 
a  door  prize  ticket  is  $1.00.  Talk- 
in  on  147.907.30  and  146.52.  For 
pre-registration  and  informa- 
tion, write  Sussex  County  Ama- 
teur Radio  Club,  PO  Box  11, 
Newton  NJ  07860,  or  call  Ed 
Woznicki  AC2A  at  (201)~852- 
3268. 

MENA  AR 
SEP  6-7 

The  Queen  Wilhelmina  Ham- 
fest  Association  will  hold  its 
11th  annual  get-together  on 
September  6-7,  1980,  at  the 
Queen   Wilhelmina  State   Park 


Inn,  atop  Rich  Mountain  near 
Mena  AR,  Registration  is  $2.50 
at  the  door.  Campsites  will  be 
available.  Features  will  include 
a  flea  market  and  a  banquet. 
Talk-in  on  .19/. 79  and  .52/.S2.  For 
details,  write  Albert  C.  Pet  ra  set 
AD5J,  General  Chairman,  Rt.  4, 
Box  612.  Mena  AR  71953. 

GRAYSLAKE  IL 
SEP  67 

The  Chicago  FM  Club  will 
hold  Radio  Expo  "80  on  Septem- 
ber 6-7,  1980,  at  the  Lake  County 
Fairgrounds,  Rtes.  45  and  120; 
Grayslake  IL  from  9:00  am  to 
4:00  pm  both  days.  The  flea  mar- 
ket is  open  from  6:00  am  to  6:00 
pm,  Tickets,  good  for  both  days, 
are  $2,00  each  before  Septem- 
ber 1st  and  $3.00  at  the  gate  In* 
door  flea  market  space  is  free 
with  an  admission  ticket  on  a 
first-come  basis.  Bring  your  own 
table  and  chair  Outside  are 
many  acres  of  available  space. 
Features  wilt  include  commer- 
cial exhibitors  in  ham  radio  and 
computers,  ladies'  programs, 
hourly  door  prizes  with  a  super 
drawing  at  3:00  pm  on  Sunday 
with  prizes  worth  thousands  of 
dollars.  Food,  nearby  hotels, 
free  parking,  and  camping  with 
some  hookups  will  be  available. 
Talk-in  on  146.16/.76  or  222.50/ 
224.10  WA90RC,  For  advanced 
tickets,  send  an  SASE  to  Radio 
Expo  Ticket,  PO  Box  1532, 
Evanston  IL  60204.  For  more  in* 
formation,  call  (312)-BST-EXPO. 

MELBOURNE  FL 
SEP  6-7 

The  Platinum  Coast  Amateur 
Radio  Society  will  hold  its  15th 
annual  hamfest  and  indoor 
swap-and-shop  flea  market  on 
September  6-7, 1980.  at  the  Mel* 
bourne  Civic  Auditorium.  Admis- 
sion is  $3.00  in  advance  and 
$4,00  at  the  door.  Swap  tables 
are  $5.00  per  day.  There  will  be 
food  and  plenty  of  free  parking 
available,  as  well  as  awards, 
forums,  and  meetings.  Talk-in 
on  .25Z.85  and  ,52/.52,  For  reser- 
vations, tables,  and  information, 
write  PCARS,  PO  Box  1004,  Mel- 
bourne FL  32901. 

FINDLAYOH 
SEP  7 

The  Findlay  Radio  Club  will 
hold  its  38th  annual  Findlay 
Hamfest  on  Sunday,  September 
7,  1980  (not  September  27,  as 


previously  published),  at  a  new 
location,  the  Hancock  Recrea- 
tional Center,  just  east  of  I -75 
exit  161,  on  the  north  edge  of 
Findlay,  40  miles  south  of 
Toledo.  Tickets  are  52,00  in  ad- 
vance and  $2.50  at  the  door. 
Reserved  tables  are  $2,50  per 
half.  There  will  be  forums  on 
Saturday  evening  and  setup 
Sunday  at  5:00  am.  Main  prizes 
are  a  TS  120S  with  supplies,  two 
TR-2400S,  and  an  AT- 120  match* 
er  For  tickets,  information,  and 
reservations,  send  an  SASE  to 
PO  Box  587,  Findlay  OH  45840. 

PENNSAUKEN  NJ 
SEP  7 

The  South  Jersey  Radio 
Association  will  hold  its  32nd 
annual  hamfest  on  Sunday, 
September  7T  1980,  on  the 
grounds  of  the  Pennsauken 
Senior  High  School,  Hylton 
Road  {1Vj  miles  SE  on  Rte,  73 
from  the  Tacony  Palmyra 
Bridge),  Pennsauken  NJ.  Ad- 
mission is  $3.00  and  tailgate  or 
booth  space  is  $5.00  per  seller 
Features  wil  include  a  flea 
market,  prize  drawings,  con- 
tests, bingo  for  the  ladies,  and 
games  for  the  children.  Talk-in 
on  146.52  or  146.22/.82.  For  more 
information,  contact  Edwin  T. 
Kephart  W2SPV.  Hamfest  Chair* 
man,  4309  Willis  Avenue.  Penn- 
sauken N  J  08109, 

PORT  JEFFERSON  NY 
SEP  7 

The  Suffolk  County  Radio 
Club  will  hold  its  third  annual 
Electronic  Fiea  Market  on  Sep- 
tember 7,  1980,  with  a  rain  date 
of  September  14,  1980.  The  site 
is  the  Odd  Fellows  Hall,  Jane 
Boulevard,  Port  Jefferson  Lt  NY. 
Walk-ins  will  be  $1.50  and  sell- 
ers will  be  $3,00,  Gates  will  open 
at  7:00  am.  Bargains,  prizes, 
food,  and  friendship  will  be 
available.  Talk-in  on  .52,  .94,  and 
223.50,  For  further  information, 
contacl  Floyd  Davis  WA2SDI  at 
(516)^234-9376. 

SOUTH  DARTMOUTH  MA 
SEP  7 

The  South  Eastern  Massa- 
chusetts Amateur  Radio  Asso- 
ciation will  hold  its  annual  pic- 
nic and  flea  market  on  Sunday, 
September  7f  1980,  from  9:00  am 
until  4:00  pm  at  the  Stackhouse 
Fairgrounds,  Faith  Street,  South 
Dartmouth  MA.  The  rain  date 
will  be  September  14,  1980. 
Sales  space  is  $6.00  and  tables 
for  rent  are  $4,00.  There  will  be 
free  parking,  entertainment,  and 


food  and  beverages  for  sale. 
Talk-in  on  147.60/147,00  or  CB 
channel  11.  For  information, 
write  SEMARA,  PO  Box  P-105, 
South  Dartmouth  MA  02748,  or 
phone  {617)^997  3674  or  (617)- 
994-4838. 

MONTGOMERY  AL 
SEP  7 

The  Central  Alabama  Ama- 
teur Radio  Association  will  hold 
its  3rd  annual  hamfest  on  Sun- 
day, September  7,  1980,  at  the 
Civic  Center,  downtown  Mont- 
gomery AL,  There  will  be  free  ad- 
mission, free  parking,  and 
22,000  square  feet  of  air-con- 
ditioned activities  including  a 
flea  market.  Setup  will  be  at 
0600,  doors  will  be  open  from 
0800  to  1500,  and  a  prize  draw- 
ing will  be  held  at  1400  CST. 
Restaurants  and  a  motel  are  lo- 
cated nearby  and  refreshments 
will  be  available  in  the  Civic 
Center,  Talk-in  on  14&04/.64  or 
146.52,  rag  chew  on  1 46.31 /.91r 
147.18/78,  or  147.045/ .645.  For 
further  information  or  market 
reservations,  write  Hamfest 
Committee.  PO  Box  3141,  Mont- 
gomery AL  36109. 

BUTLER  PA 
SEP  7 

The  Butler  County  Amateur 
Radio  Association,  Inc.,  will 
hold  its  Butler  Hamfest  on  Sun- 
day, September  7,  1980,  at  the 
Butler  Farm  Show  Grounds  at 
Roe  Airport,  Butler  PA,  from  9:00 
am  to  4:00  pm.  Admission  is  a 
$1.00  donation  which  includes 
drawings  for  small  prizes.  Park- 
ing is  free.  Children  under  12  will 
be  admitted  free.  Overnight 
campers  will  be  welcome  and 
handicap  parking  will  be  avail- 
able. Featured  will  be  a  free  out- 
side flea  market,  an  indoor  flea 
market  with  6-foot  tables  for 
$3.00  each,  refreshments,  a  fly- 
in  to  Butler  Farm  Show  Airport 
(with  a  fly-in  prize  awarded),  and 
a  mobile  check-in  on  .96Z.36 
(W3UDX)  and  .52  (with  a  mobile 
prize  awarded).  The  first  of  5 
main  prizes  is  a  Kenwood  TS* 
520SE  transceiver.  For  a  special 
ticket,  a  13"  portable  color  TV  is 
first  prize.  For  more  details, 
write  Dan  Met  rick  WA3GDS,  130 
Rieger  Road,  Butler  PA  16001,  or 
phone  283  1719. 

HAMBURG  NY 
SEP  12-13 

The  9th  annual  Ham-O-Rama 
'80  hamfest  will  be  held  on 
September  12-13,  1980,  at  the 
Erie  County   Fairgrounds.   Ad- 
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vance  tickets  are  $3.00.  There 
will  be  exhibits,  tech  programs, 
prizes,  flea  markets,  plenty  of 
free  parking,  and  free  RV 
hookups.  For  more  information 
and  tickets,  contact  Ron 
Brodowski  KC2F.  260  Hilltop 
Drive,  El  ma  NY  14059,  or  phone 
(716)-652-6754. 

VALPARAISO  IN 
SEP  14 

The  Porter  County  Amateur 
Radio  Club,  inc.,  will  hold  its  an* 
nual  hamfest  on  September  14, 
1980,  at  the  Porter  County  Fair 
grounds,  Valparaiso  IN.  Fea- 
tured will  be  a  flea  market,  tech- 
nical sessions,  door  prizes,  and 
bingo.  Food  will  be  available. 
Advance  tickets  are  $1.50  and 
tickets  at  the  gate  are  $2.00. 
There  will  be  dealers  and  com- 
mercial exhibitors,  as  well  as 
free  indoor  and  outdoor  space. 
Gates  will  open  at  6:00  amVTalk- 
in  on  147,96/;36  and  146,52.  For 
tickets  and  information,  write 
Charles  Baker  W9SJN.  PO  Box 
25 1,  Portage  IN  46368. 

WHITESTONE  NY 
SEP  18 

The  Tu-Boro  ARC  will  hold  its 
annual  auction  on  September 
18,  1980,  at  the  Odd  Fellows 
Hall,  149-14  14th  Avenue,  White- 
stone  NY.  Doors  will  open  at 
6;00  pm  for  sellers  and  at  7:00 
pm  tor  buyers.  Donation  is  $1.00 
per  person.  Beer  and  soda  will 
be  available.  Talk-In  on  146,52. 
For  information,  call  Walt 
WB2PFO  at  {212)^539*5732 
nights,  and  Ed  WB21BQ  at  (212)- 
746-4062. 

PEORIA  IL 
SEP  20-21 

Peoria  Superfest  80  will  be 
held  on  September  20*21,  1980, 
at  Exposition  Gardens,  W. 
Northmoor  Road,  Peoria  IL  Ad- 
vance tickets  are  $2.00  and  at 
the  gate  $3.00,  Full  camping 
facilities  will  be  available,  Fea- 
tured will  be  the  latest  amateur 
and  computer  product  displays, 
forums  and  product  demonstra- 
tions, a  free  flea  market,  ladies' 
programs,  and  children's  activi- 
ties. On  Saturday  evening,  there 
will  be  an  informal  get-together 
at  the  Heritage  House  Smorgas- 
bord, 8209  N,  Mt.  Hawley  Road. 
No  reservations  are  necessary. 
Talk-in  on  .16/76  W9UVI.  For 
tickets  and  more  information, 
write  Superfest  '80,  5806  N.  An- 
dover  CL,  Peoria  IL  61615,  or 
phone  (309)^692-8763, 


GRASS  VALLEY  CA 
SEP  21 

The  Golden  Empire  Flying 
Club,  in  cooperation  with  Radio 
Systems  Technology,  an- 
nounces the  third  annual  Fly-In 
and  Avionics  Swap  Meet  on  Sep- 
tember 21,  1980,  at  Nevada 
County  Airport,  Grass  Valley 
CA,  The  event  is  free  to  dealers 
and  individuals  alike  and  runs 
from  10:00  am  until  dusk.  Pilots 
of  antiques  or  homebuilts  flying 
in  are  invited  free  of  charge  to  an 
authentic  old-time  miner's 
luncheon.  There  is  no  registra- 
tion or  tie-down  fee  for  either  the 
fly-in  or  the  Avionics  Swap  Meet, 
Pilots  are  requested  to  use  the 
new  Unicom  frequency,  123.0 
MHz,  For  further  information, 
contact  Fran  Mitchell,  cio  Radio 
Systems  Technology,  10985 
Grass  Valley  Avenue,  Grass 
Valley  CA  95945,  or  phone  (916)- 
272  2203. 

ISLIP  LI  NY 
SEP  21 

The  Long  Island  Mobile  Ama- 
teur Radio  Club,  Inc.,  will  hold 
its  ARRL  Hamfair  f80  on 
September  21,  1980,  at  the  Isfip 
Speedway,  one  btock  south  of 
Southern  State  Parkway,  Exit 
43,  Islip  LI  NY,  There  will  be  over 
350  exhibitors  on  hand  and  food 
and  refreshments  will  be  avail- 
able at  the  track.  Admission  is 
$2.00  and  $3.00  per  exhibitor1© 
space.  No  reservations  are  nec- 
essary. Many  awards  will  be 
given  throughout  the  day.  The 
heavy  rain  date  is  September  28, 
1980.  For  more  information,  call 
(nights)  Sid  Wolin  K2LJH  at 
(516)-379-2861,  Nick  Bellmann 
KA2CAO  at  (516J-223-1076,  or 
Hank  Wener  WB2ALW  at  (516)- 
484-4322, 

FLINT  Ml 
SEP  21 

The  Genesee  County  Radio 
Club,  along  with  the  Bay  Area 
Amateur  Radio  Club,  the  Lapeer 
County  Amateur  Radio  and  Re- 
peater Club,  the  Saginaw  Valley 
Amateur  Radio  Association, 
and  the  Shiawassee  Amateur 
Radio  Association,  will  hold 
their  Five-County  Swap-N-Shop 
on  Sunday.  September  21,  1980. 
from  7:30  am  to  4:00  pm  at 
Southwestern  High  School. 
1420  W+  Twelfth  Street  (south  off 
69  on  Hammerberg  Road,  then 
turn  left  at  12th  Street),  Flint  ML 
Tickets  are  $2.00  per  person  in 
advance  and  $3  00  at  the  door, 
with   children    under   12   free. 


There  will  be  food  concessions, 
free  parking,  and  prizes.  Talk-in 
on  146.52,  For  information,  write 
Bob  Ross,  PO  Box  7671,  Flint  Ml 
48507,  or  caH  (313>-239-0397. 

HARRISBURG  PA 
SEP  21 

The  Central  Pennsylvania  Re- 
peater Association  will  hold  its 
seventh  annual  High  Rise  Ham- 
fest on  September  21,  1980, 
from  8:00  am  to  3:00  pm  at  the 
Park  &  Shop  Garage,  200  block 
of  Walnut  Street,  Harrisburg  PA. 
Admission  is  $3.00  and  $1 .00  for 
tailgating.  Spouses  and  children 
will  be  admitted  free.  Door 
prizes  will  be  awarded,  and  pro- 
tected parking  will  be  available 
for  1100  cars.  Talk-in  on 
144.87/145.47,  14616/.76T  and 
146.34/^94.  For  more  informa- 
tion, write  CPRA,  PO  Box  6284, 
Harrisburg  PA. 

LOWER  BURRELL  PA 
SEP  21 

The  Sky  view  Radio  annual 
swap  and  shop  will  be  held  on 
September  21,  1980,  at  Sokol 
Camp,  Lower  Burrell  PA,  from 
12:00  noon  to  4:00  pm.  Registra- 
tion is  $1.00  per  ham,  and  XYLs, 
YLs,  and  children  are  free.  There 
will  be  plenty  of  parking  and  lots 
of  shade.  Talk-in  on  .04  and  .64. 
For  more  information,  send  an 
SASE  to  Jim  Jackson  K3VRU, 
RD  1,  Box  7A,  Apollo  PA  15613. 

ROSS  OH 

SEP  21 

The  Greater  Cincinnati  Ama- 
teur Radio  Association,  Inc.,  will 
hold  Its  44th  annual  Cincinnati 
Hamfest  on  Sunday,  September 
21,  1980,  at  Strieker's  Grove  on 
Ohio  State  Rte*  128,  one  mile 
west  of  Ross  (Venice)  OH,  Ex- 
hibits, prizes,  food,  and 
refreshments  will  be  available. 
Featured  will  be  a  flea  market 
with  radio-related  products  only, 
music  and  good  fellowship,  a 
hidden  transmitter  hunt,  and  a 
sensational  air  show.  Admis- 
sion and  registration  are  $4.00, 
For  further  information,  write 
Lillian  Abbott  K8CKL  1424  Main 
Street,  Cincinnati  OH  45210. 

ELMIRA  NY 
SEP  27 

The  5th  annual  Elmira  Interna- 
tional Hamfest  will  be  held  at 
the  Chemung  Country  Fair- 
grounds on  September  27, 
1980.  Featured  will  be  an  ARRL 
Forum  and  talk  by  Atlantic  Divi- 
sion Director  Jesse  Bieberman 


W3KT.  Also  on  the  agenda  is  a 
similar  forum  and  discussion 
with  officials  from  the  Federal 
Communications  Commission's 
Buffalo  NY  office.  There  will  be  a 
free  outdoor  flea  market  and 
some  indoor  space,  as  well  as 
several  electronics  dealers  from 
across  the  northeast.  The  usual 
abundance  of  prizes  and  good 
food  will  be  part  of  this  years 
event  once  again.  Gates  open  at 
8:00  am.  Advance  sale  tickets 
are  available  from  John  Breese 
WA2FJM.  340  West  Avenue, 
Horseheads  NY  14845  at  $2.00 
each  (save  a  dollar  per  ticket  off 
the  gate  price!).   Talk-in  on 

1 47.96^36,  146,10/70,  and  ,52 
simplex, 

TYSONS  CORNER  VA 
SEP  27*28 

The  National  Capitol  DX 
Association  will  sponsor  DXPO 
80  on  Saturday  and  Sunday, 
September  27-28,  1980,  at  the 
Ramada  Inn,  junction  of  Rte.  7 
and  I-495,  Tysons  Corner  VA. 
Saturday's  half-day  session  will 
include  Phase  I  of  the  DXPO  Pro- 
gram,  an  Attitude  Adjustment 
Party,  and  a  banquet  with  prizes 
and  surprises.  Sunday's  session 
will  feature  Phase  II  of  the  DXPO 
Program.  Unless  you  have  pre- 
viously attended  DXPO,  write  to 
Dick  Vincent  K3AO,  Rte.  1.  Box 
230,  Bryantown  MD  20617,  for 
more  information.  If  you  have 
any  program  suggestions,  con- 
tact  John  Boyd  W4WG,  8424 
Reflection  Lane,  Vienna  VA 
22180. 

BOYSTOWN  NE 

SEP  27-28 

Fremont  NE  hams  will  be  op- 
erating from  Father  Flanagan's 
Boys'  Home  at  Boystown  NEon 
amateur  bands  from  75  meters 
through  10  meters  for  a  24-hour 
period  from  17002 on  September 
27, 1980,  to  17002  on  September 
28,  1980.  Frequencies  used  will 
be  plus  or  minus  5  kHz  from 
3.905,  7.235,  14.305,  21.405,  and 
28.605,  Special  commemorative 
QSL  cards  in  envelopes  post- 
marked Boystown  will  be  mailed 
for  all  contacts  upon  receipt  of 
an  SASE  or  IRCs.  OSL  direct  to 
W0RCH,  Pioneer  Amateur  Radio 
Club,  RFD  3,  Fremont  NE  68025. 

ANNISTON  AL 
SEP  27  28 

The  Calhoun  County  Amateur 
Radio  Association  will  hold  its 
first  annual  hamfest  on  Septem- 
ber 27-28,  1980,  from  9:00  am  to 
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5:00  pm  on  Saturday  and  from 
9:00  am  to  3:00  pm  on  Sunday  at 
the  Municipal  Auditorium,  1128 
Gurnee  Avenue,  Anniston  AL. 
Admission  is  free  and  there  will 
be  daily  parking  as  well  as  over- 
night self-contained  RV  parking. 
Features  will  include  a  large  air- 
conditioned  exhibit  area,  bingo, 
hourly  drawings,  and  a  final 
drawing  on  Sunday  to  award  a 
Ten~Tec  Delta  Model  580  plus 
many  more  prizes.  Donations 
are  $1+00  or  6  for  $5.0X1  Tables 
are  $3.00  for  one  day  or  $5.00  for 
both  days.  Talk-in  on  .691.09.  For 
more  information,  contact  Bill 
Ward  W4PCK.  c/0  CCARA,  PO 
Box  1624,  Anniston  AL  36202,  or 
phone  (205^820*3619. 

GAINESVILLE  QA 
SEP  28 

The  Lanierland  Amateur 
Radio  Club  will  hold  its  seventh 
annual  Hamnic  at  Lake  Lanier 
Islands  on  September  28,  1980. 
There  wiii  be  a  large  covered 
pavilion  and  a  large  parking  area 
for  the  swap  shop  and  exhibits. 
Food  will  be  available.  There  will 
be  no  entry  fee  for  Hamnic;  how- 
ever. Lanier  Islands  charges  a 
$2.50  entry  fee  per  car.  Picnick- 
ing, hiking,  and  swimming  will 
be  available  for  the  kids.  Trailer 
hookups  and  camping  will  be 
available  on  site.  Many  prizes 
will  be  awarded.  Talk-in  on  .07/ 
,67  {WR4AER).  For  further  infor- 
mation, write  Fred  Runkle 
K4KAZ,  25  Stonehedge  Drive, 
Buford  GA  30518. 

ADRIAN  Ml 
SEPT  28 

The  Adrian  Amateur  Radio 
Club  will  hold  its  8th  annual 
hamfest  on  Sunday,  September 
28, 1980,  at  the  Lenawee  County 
Fairgrounds,  Adrian  Ml.  Fea- 
tured will  be  prizes,  games  and 
programs.  Tables  are  available 
for  $5.00  per  8-foot  space*  $3.00 
per  4-foot  space,  $1 .00  per  6-foot 
trunk  space,  and  $2*00  for  an  in- 
side space  for  your  table.  Talk-in 
on  146.31/.91  and  146.52.  For 
ticket  and  table  information, 
write  Adrian  Amateur  Radio 
Clubr  Jnc,  PO  Box  26,  Adrian  Ml 
49221.  or  call  Bob  and  Sally  Fay 
of  Sword  Enterprises  at  (517)- 
263-3592. 

NEW  BERLIN  IL 
SEP  28 

The  Sangamon  Valley  Radio 
Club  will  hold  its  fifth  annual 
hamfest  on  Sunday,  September 
26,    1930,   at    the   Sangamon 


County  Fairgrounds,  New  Berlin 
(12  miles  west  of  Springfield  on 
Rt.  36}  IL,  The  ticket  donation  is 
$1.50  in  advance,  $2.00  at  the 
hamfest,  and  3  for  $5,00-  First 
prize  is  a  Kenwood  TR-2400  syn- 
thesized hand-held.  (Club  mem- 
bers and  families  are  ineligible 
to  win  prizes.)  Randy  Rowe 
N0TG  will  talk  on  the  Navassa 
DXpedition.  There  will  be  a  cov^ 
ered  pavilion,  an  indoor  display 
area,  and  exhibits,  as  well  as 
food  and  camping  available  on 
the  grounds.  Talk-in  on  146,28/ 
.86  and  146.52,  For  additional  in- 
formation, contact  Joe  Suarez 
WB9RFC,  c/o  SVRC.  1020  S.  6th 
Street,  Springfield  IL  62703. 

BOULDER  CO 
SEP  26 

The  Boulder  Amateur  Radio 
Club  will  hold  Barcfest  *80  on 
September  28.  1980,  beginning 
at  9:00  am  at  the  Boulder  Na- 
tional Guard  Armory,  North 
Broadway,  at  the  city  limits, 
Boulder  CO.  There  will  be  an 
auction  and  a  snack  bar.  Ad- 
mission is  $2.00  per  family  and 
includes  a  door  prize  drawing 
and  swap  space.  Taik-in  on 
146.107.70  and  .52/.5Z  For  fur- 
ther information,  contact  Mark 
Call  N0MC,  4297  Redwood  Ct., 
Boulder  CO  80301  f  or  phone 
(303J-442-2616. 

ERIE  PA 
SEP  28 

The  Radio  Association  of 
Eriet  Inc.,  will  hold  its  HAMJAM 
1980  on  Sunday,  September  28, 
1980,  at  the  Rainbow  Gardens  at 
Waldameer  Beach  Park,  Erie  PA. 
Hours  are  from  9:00  am  to  5:00 
pm.  The  $3.00  admission  fee  in- 
cludes a  chance  tor  the  main 
prizes,  hourly  door  prizes,  and  a 
free  cup  of  coffee.  Featured  will 
be  commercial  displays,  huge 
outdoor  flea  market  ($1.00  per 
car  space),  large  indoor  display 
area  (tables  available  at  $5.00). 
Food  will  be  available  on  site* 
Talk-in  on  146,34/94  (primary) 
and  146.22/.82  (secondary).  For 
information  about  overnight 
parking  and  other  details,  write 
Lee  Robinson  WA3HJC,  HAM- 
JAM  Chairman,  PO  Box  844,  Erie 
PA  16512. 

SUTTON  NH 
SEP  28 

The  Connecticut  Valley  FM 
Association  will  hold  its  ham- 
fest on  September  28,  1980, 
from  9:00  am  to  5:00  pm  at  the 
King  Ridge  ski  area.  Exit  11  off 


1-89,  Sutton  NH.  Admission  is 
$3.00  per  person  over  16.  Festivi- 
ties include  an  indoor/outdoor 
flea  market,  a  floral  exhibit,  a 
frisbee  tossf  a  horseshoe  com- 
petition,  dealers'  exhibits,  food, 
overnight  camping  available  for 
self-contained  units  only,  and  a 
consignment  room.  Door  prizes 
will  be  awarded,  including  a 
grand  prize;  there  will  be  a  raffle 
at  5:00  pm.  Talk-in  on  .521.52, 
.16/76.  and  24/84  For  further 
information,  contact  C.  A. 
Breuning,  54  Myrtle  Street, 
Newport  NH  03773. 

CORNWALL  NY 
OCT  4 

The  Orange  County  Amateur 
Radio  Club  will  hold  its  annual 
auction  on  Saturday,  October  4, 
1980,  at  Munger  Cottage,  Corn- 
wall NY.  Admission  is  $1.00.  The 
auction  begins  at  11:00  am. 
Talk-in  on  146.52.  For  more  infor- 
mation, contact  William  Lazzaro 
N2CF,  1 1  Jefferson  Street,  High- 
land Mills  NY  10930. 

BILOXI  MS 
OCT  4S 

The  Mississippi  Coast  Ama- 
teur Radio  Association  will  hold 
its  4th  annual  Ham-SwapFest 
on  Saturday  and  Sunday,  Octo- 
ber 4-5,  1980.  at  the  International 
Plaza,  Biloxi  MS.  Admission  is 
free.  Features  will  include  a 
prize  drawing  Saturday  after- 
noon, an  old-time  shrimp  boil 
Saturday  night,  main  prize  draw- 
ings on  Saturday  afternoon,  a 
flea  market,  commercial  dis- 
plays, forums,  and  prizes  for 
YLs,  XYLs,  and  harmonics.  Talk- 
in  on  146.1 3/.73  and  .52.  For  fur- 
ther Information,  contact  Bob 
Wyatt  WB5VCI;  Hamfest  Chair 
man,  Box  114,  Whispering  Pines 
Drive,  Waveland  MS  39576. 

VIRGINIA  BEACH  VA 
OCT  4-S 

The  ARRL  Virginia  State  Con- 
vention and  the  fifth  annual 
Tidewater  Hamfest*  Computer 
Show,  and  Flea  Market  will  be 
held  on  October  4-5, 1980,  in  the 
Arts  and  Conference  Center,  Vir- 
ginia Beach  VA.  Take  Highway 
64  to  Highway  44,  which  passes 
right  by  the  door  and  also  into 
the  beach  resort  area.  Featured 
are  ARRL,  traffic,  DX,  and  tech- 
nical forums,  as  well  as  free 
bingo  and  a  lounge  forXYLs.  Ad- 
mission is  $3,50  and  flea  market 
spaces  are  $3,00  per  day.  There 
will  be  an  advance  ticket  draw- 
ing for  a  Kenwood  FM  transceiv- 


er. For  tickets  and  more  infor- 
mation, send  an  SASE  to  TRC, 
PO  Box  7101,  Portsmouth  VA 
23707. 

WARRINGTON  PA 
OCT  4-5 

The  Pack  Rats  fourth  annual 
Mid-Atlantic  States  VHF  Confer- 
ence will  be  held  on  October  4, 
1980,  from  9:00  am  to  5:00  pm  at 
the  Warrington  Motor  Lodge, 
Rte.  611,  Warrington  PA.  Regis- 
tration is  $3,00  in  advance  or 
$4.00  at  the  door.  The  price  in- 
cludes admission  to  the  ninth 
annual  Hamarama  flea  market 
on  October  5, 1 980,  from  8:00  am 
to  4:00  pm,  rain  or  shine,  at  the 
Bucks  County  Drive-In  Theatre, 
also  on  Rte.  611.  The  Saturday 
conference  will  include  a  cock- 
tail  hour  and  gel-together  at  6:30 
pm  and  a  buffet  dinner,  at  $9.00 
each,  at  7:30  pm.  The  cost  for 
the  flea  market  alone  is  $2.00 
and  tailgating  is  $2.00  per  space 
(bring  your  own  table).  Featured 
will  be  amateur  radio  equip- 
ment, electronic  parts,  surplus, 
and  door  prizes.  Talk-in  on 
146.52  (W3CCXK  For  informa- 
tion about  both  events,  write 
Ron  Whitsel  WA3AXV,  PO  Box 
353,  Southampton  PA  18966,  or 
phone(215)-355-5730. 

NEW  YORK  NY 
OCT  5 

The  Kings  County  Radio  Club 
will  hold  its  Hamfest  1980  on  Oc- 
tober 5,  1980  (rain  date  is  Oc- 
tober 12,  1980),  at  Manhattan 
Beach  Park  Brooklyn  NY.  Take 
the  Ocean  Avenue  exit  from  the 
belt  parkway  and  follow  the 
signs.  Admission  for  sellers  Is 
$3+00t  buyers*  admission  Is 
$1.00,  and  spouses  and  children 
will  be  admitted  free.  There  will 
be  a  large  outdoor  electronic 
flea  market  and  plenty  of  park- 
ing. Sellers  can  bring  their  own 
tables  or  tailgate.  Prizes  will  be 
awarded  and  a  color  TV  will  be 
raffled.  Talk-in  on  ,52, 

BENTON  HARBOR  Ml 
OCT  5 

The  1980  Blossomfand  Blast 
will  be  held  on  Sunday,  October 
5,  1980,  from  8:00  am  to  3:30  pm 
EDT  at  the  Lake  Michigan  Col- 
lege Convention  Center,  one 
mile  off  exit  30  on  1-94  near  Ben- 
ton Harbor  Ml.  Prepaid  tickets 
are  $2,00  each  (S3,00  at  the 
door).  XYLs,  YLs.  and  children 
under  the  age  of  16  are  free. 

Continued  on  page  193 
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NEW! 


Tunable  420  MHz  Fast 
Scan  TV  Converter 

Receive  Fast  Scan  Amateur  TV  in  (he 420  to 
450  MHz  Band  with  any  TV  set.  Low  noise, 
high  gam  rt  Amp  with  Varaclor  tuned  Input 
and  outputs  Buili  m  AC  suppty.  Comes  in 
two  tone  walnut  &  beige  cabinet  measuring 
1-7/8"  a  4-1 M"  x  4-1/8"  Factory  wired 
with   2 -year  guarantee  ATVG-10     £49,95 


Basic  Varactor  Tuner 
&  PS  Kit  wf  instruct  ions 


ALDELCO 
ELECTRONIC 


THE  VERY  POPULAR 


TOPE 
ACCUKEYER 

KIT 


Self  Completing  Dots  &  Dashes 
Iambic  Operation 
Single  Dot  &  Dash  Memories 
Provision  for  Attachment  of 
Memory  tor  DX  or  Contest  Work 


ATVC-10K 


S39.95 


Revised  version  of  the  AccUKeyer  featured  In  Ihe  ARRL  Handbook 
Has  more  logical  IC  Layout  and  ON  Board  sidelong  Oscillator.  In- 
cludes PC  Board.  TTL  ICs.  555  Timer,  IC  Sockets.  Switch.  Speaker. 
Transistors,  capacitors  and  resistors  Requires  5  VDC  $1 9.95 

Use  our  PS-*i  Power  supply  kit  to  power  keyer  &  Memory  only  £7.95 


MEMORY  ADDON  KIT 

Four  Position  Switch 
3-21 02s,  sockets,  and 
resistors  $5.00 


NEW 
1056  BIT 
EXPANDABLE 
MEMORY   KIT 


INCLUDES  PC  BOARD 
AND  PARTS    STILLONLY 

$19.95 


ACCUKEYER  MEMORY  KIT 

Same  size  PC  Board  as  Accukeyer 
Supplied  with  one  2102  Memory  Chip 
Room  on  the  board  for  three  more 
Four  chips  will  total  4224  BITS 
LED  indicator  for  Programming 
Adaptable  to  other  keyers 
Requires  5  volts  OC 


OV-12Crow  Bar 
Gvervoltage  Protection 

Circuit  Triggers  App. 
16  to  1B  volts  $8.95 
5  to  8  volts  9.95 


RF  TRANSISTORS 


1 


SD101S-4 

SD1074 
SD1076 
SD1088 

SD1089 

SD1U3 

SD1158 
SD1272 
SD127S 
SD1416 
SD142S 
SD1433 
3D  1434 
•SD1451 
SD1477 
2N5945 
2N5946 


40W 
SOW 
75W 

25W 
40vV 
1QW 

\m 

30W 
5GW 
70W 
45W 

ew 

50W 

50 

100W 

4W 

10W 


4.5db 

lidb 

13 

6 

5 

10 

5.3 

6 

10 

67 

6.5 

7.5 

5 

14 

6 

0 

6 


450MHz 

30  MHz 

50 

450 

453 

?0O 

200 

220 

50 

175 

175 

450 

450 

50 

175 

450 

450 


380-4LFL 

5O0-6LFL 

500-6LFL 

500-6LFL 

500-6LFL 

MT72 

T0117 

MT72 

MT72 

5006LFL 

500-6LFL 

MT90 

500-6LFL 

500-6LFL 

500-6LFL 

MT90 

MT90 


15.25 
21  15 
24  00 
23.25 

27.15 

10  95 

12.30 

960 

16.30 
26.80 
22.65 

9.50 
34.00 
18.10 
52.85 
10  75 
13.00 


2N3375 
2N3553 
2N3&66 
2N4427 
2N55B9 
2  N  5590 
2N5591 
2N5913 


3  0W 
25W 
10W 

LOW 
30W 

tow 

25W 
1  75W 


2N60&0  4.0W 

2N6081  15W 
2N6082  25W 
2N6063  30W 
2  N  6084  40 W 
2N6094  4.0W 
2N6095  15W 
2M6Q96  SOW 
2N6097  40W 


400  MHz  TO60 
175  MH*  T039 
400  MHz  T039 
175MHZT039 
175  MHz  MT71 
175  MH?  MT72 
175MHzMT72 
175  MHz  T039 
175MHZMT72 
175  MHz  MT72 
175  MHz  MT72 
175  MHzMT72 
175  MHz  MT72 
175  MHz  X106 
175  MHz  X1Q& 
175MHzX106 
175  MHz  Xt06 


5  60 
1  40 

1  25 

1  35 

4.75 

7  80 

1025 

1.70 

540 

645 

11.70 

11,70 

13.50 

6  60 
850 

10.35 
20.00 


^-    iST-  THE  GL0BAL  SPECIALTIES  FAMILY 
jO\^*  (formerly  Continental  Specialties) 


PROTO  CLIPS 


MAX  100  fl  DIGIT 
5  TO  100  MHZJCPUNTER 


K3BQQ 


3.579545  MHZ  Crystal  Oscillator, 
Size  175"  x  7.38'1  x  5.63".  Re* 
quires  7.5  to  10  VDC  Operates  on 

A  A  nicads  or  alkaline1 5  (not  sup- 
plied). $134.95 

PS  500 

PRESCALER 


Extends  range  10  times  compati- 
ble with  most  counters.  Requires 

7.5-10  VDCS70.D0. 
ACCESSORIES 

Charger  adaptor  1 10V  mod.  100 
CA1.  $12.45 

Mobile  charger  adaptor  mod.  100 
CLA  $5.95. 


LP2 
LOGIC  PROBE 


Use  to  300  nsec  15  MHz.  Shows 
logic  state  at  a  glance.  Easy  to 
use.  Only  $24.95 

LP1 

Use  up  toSOnsec.  10  MHz.  Memory 
feature.  $44.95 


14  pjn 
PC  14 

$4.50 

16  pin 
PC  16 
$4.75 

24  pin 
PC  24 

$10.00 


i 


EXPIRIMENTOR  SERIES 
BREADBOARDS 


For  complete  GSC  catalog  send 
50^  handling  &  shipping. 


EXP  600 

$10.95 

EXP  300 
$$9.95 

EXP4B 
$4.00 

EXP  650 
$6.25 

EXP  350 

$5.50 


!*  jj::;:!r.!Hi*i!:!3S!iv!:ij 

... 


>.<■>'•  ? 


TWO  METER  TELESCOPING 
WHIP  ANTENNA 

with  BNC  male  $8:95  angle  whip  with  BNC  male  $9.50 
(also  good  for  freq,  counters} 

MODEL  951  ADAPTER  $2.95 

UG255U  BNC  male  to  VHF  female 


12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LtD.  SB14  dock  Cntp  F teg-re  feature  for 
SCC  ttf$  fe  set,  fits  Our  Standard  cabinet  ONLY  $19.95 

CLOCK  CABINETS 

Wood-gram  or  tola ck  lea l tier  ca .  $4  95 

CRYSTAL  TIME  BASE  KIT 

Includes  PC  Board.  Crystal  all  parts  and  tnstmcttons  J4"  95 


SEVEN  DIGIT  HAND  HELD 
FREQUENCY  COUNTER  KIT 

Accuracy:  ±0.0002% 
Gate  Times:  1  or  0,1  Seconds 
Frequency:  Typical  to  148  Mhz 
Sensitivity:    5.5  rnv  @    27  Mhz 

5     mv  @    50  Mhz 
12     mv  @  135  Mhz 
Power  Required:  5  VDC  (4  A  A  nicads) 
Has  input  for  batt.  charger 
diode  protected. 
P.C.  board  measures  2V^"  x  4" 
Aldelco  supplies: 

tCs,  sockets,  P.C.  board  crystal 
capacitors,  resistors,  battery  holder 
wat.  A1188A  readouts  0.1  OCT  and  in- 
structions 

(case  &  batteries  not  included) 
$49+00 


BASIC  600  MHZ 
PRESCALER  KIT 

Includes:     PC    board     11C90, 
capacitors,  diodes  and  instructions 
requires  5VDC  $29.95 
12VDC  option  $175 


ALDELCO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN 
WOOD     CABINET  _. 

ONLY 


^^ 


It  SI    II  ^3   5I9I 


$49.95 


•  •  • 


BIG 

MODEL  ALD  5-W       0.5  LEDS 

Features 

12  or  24  Hour  Operation  on  either  clock 

Each  Cock  separately  con  [rolled 

Freeze  feature  for  lime  set 

Easy  assembly  for  clock  and  cabinet 


ADJUSTABLE  POWER  SUPPLY  KITS 

5-15  Volts  500  MA  MoOel  PS5 S7.95 

12-20  Volts  500  MA  Model  PS12 7.95 


ALDELCO 


e"30D 


2789A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 

5163784555 


Add  €%  shipping.  Add  $1,00  for  orders  under  $IQJ)Q.  Out  of  U.S.A.  add  15%  shipping  and  certified  check  or    money  order  in  U.S.  funds. 
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ELECTRONICS 


INTEGRATED  CIRCUITS 


Santa  Clara,  CA  95554 

Will  calls:  2322  Walsh  Ave. 
(408)  988-1640 

Sam etfayshipment.fi rst  line  pa rts  on I  y .   Facto ry  tested 
Guaranteed  money  back.  Quality  IC's  and  other  compo- 
nent sat  factory  prices. 


7+DOTTL 

ttfM 

.-BUN 
74  lW 

X*M*l 

742dH 

.'flMH 
7<HZH 
T^&H 
?«7N 
7A4SK 
T4BM 
747JH 
MWN 
7«SN 
■'4S9N 
74WN 
J492J1 
74&3N 
.f49S« 

7411m 
mftm 

74131M 

7il25H 
74U5H 
J4liDH 
74 151 N 
7*!5*N 

?*i£Hh 

7*1  J4W 
74175*: 
7+19&& 

74193M 
T422IN 

hbsbn 

7I.35BN 
74367N 

TILSDCTTL 

atso5n 

TiLSTJJN 
MLSH4N 
WL.895H 
HLSQ8H 
riLGIDN 
?«LSi3N 
F4L514N 
?4LS?0N 
7HE22ti 
?41S?W 
NLEJON 
74LS3W 
?4LSiSH 
NLS74N 
74L575ft 
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PROM  Eraser 

assembled.  25  PROM  capacity  $37,50 
{with  timer  S69.&0)  6  PROM  capacity  OSHA/ 
UL  version  S69.50  (with  timer  $9<t.50i 

Z80  Microcomputer 

16  bit  I/O.  2  MH?  clock.  2K  RAM  ROM  Bread- 
board space.  Excellent  tor  control.  Bare  Board 
$26,511.  Full  KitSM.OO-  Monitnr $20-00-  Power 
Supply  Kit  $35.00-  Tiny  Bask  130.00 

S-100  Computer  Boards 

8K  Static  Godbout  Ecoito  IIA  Kit  145.00 
16K  Static  Gcdoout  Econo  XIV  Kit  2B5.0O 
24K  Static  Godhout  Ecano  VIIA-24  Kit  435.00 
32K  Static  Godbout  Econo  X-32  Kit  575.00 
16K  Dynamic  RAM  Kit  199.00 

32K  Oynamfc  RAM  Kit  310.00 

64K  Dynamic  RAM  Kit  470  00 

Video  Interface  Kit  $135.00 

80 IC  Update  Master  Manual  S55.0Q 

Gomp.  IC  data  selector,  2700  pg.  master  reference 
guide.  Over  51,000  cross  references,  free  update 
service  through  1980.  Domestic  postage  S3. 50. 

Modem  Kit  $60.00 

State  of  the  an «  prig.,  answer.  No  tuning  neces- 
sary. 103  compatible  300  baud    Inexpensive 
acoustic  coupler  plans  included. 

LRC  7000 -h Printer  $389.00 

40/20  co-lunrrn  dot  matrix  impact,  std.  paper. 

Interface  all  personal  computers. 

64/40/32/20  version  S4 05,00.  Optional  cables 
available. 

LRC  7000  printer  interface  cable  tor  Super  Elf 
with  software  S26.00 


NiCad  Battery  Fixer/Charger  Kit 

Opens  shorted  cells  that  won't  hoJd  a  charge 
and  then  charges  them  up ,  all  in  one  kit  w/full 
parts  and  instructions  S7.25 

Rockwell  AIM  65  Computer 

6502  based  single  board  witJi  full  ASCII  keyboard 
and  20  column  thermal  printer.  20  char,  alphanu- 
meric display,  RDM  monitor,  fully  expandable. 
$375.00.  4K  version  S45O.0O  4K  Assembler 
Sfl5.0fl.  BK  Basic  Interpreter  $100.00. 

Special  small  power  supply  tor  AIM55  assem.  in 
frame  S54.0Q.  Complete  AIM65  in  thin  briefcase 
with  power  supply  $499,00.  Molded  plastic 
Enclosure  to  Nt  both  AIM65  and  power  supply 
$47.50.  Special  Package  Pnce:  4K  AIM.  8K  Basic, 
power  supply,  cabinet  S599.Q0 

AJM65/KIM/VIM. 'Super  Elf  44  pin  expansion 
board;  3  female  and  1  mate  bus.  Board  plus  3 
connectors  $22  J5. 

60  Hz  Crystal  Time  Base  Kit  $4.40 

Converts  digital  clocks  from  AC  line  frequency 
to  crystal  time  base.  Outstanding  accuracy. 

Video  Modulator  Kit  $8.95 

Convert  TV  set  Into  a  high  quality  monitor  w/o 
affecting  usage.  Comp.  kit  w.tull  instruc 

Multi-voJI  Computer  Power  Supply 

Sv  Samp,  -18v  .5  amp,  5v  1.5  amp.  -5v 
,5  amp,  12v  .5  amp,  -l£v  option.  ±5v,  -  1?v 
are  regulated.  Basic  Kit  $29.95.  Kit  with  chassis 
an  d  all  hard  war  e  $43. 95 .  Ad  d  S4 .  00  sh  rppirvg .  Kit 
of  hardware  S14.00.  Woodgrain  case  $10,00. 
11  50  shipping. 
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RCA  Cosmac  1802  Super  Elf  Computer  $106.95 


Compare  features  before  you  decide-  to  buy  any 
other  computer  There  is  no  other  computer  on 
the  market  today  that  has  all  the  desirable  bene- 
fits of  the  Super  EH  for  so  little  money.  Tne  Super 
Elf  is  a  small  single  board  computer  thai  does 
many  big  things.  It  is  an  excellent  computer  for 
training  and  for  learning  programming  with  its 
machine  language  and  yet  it  is  easily  expanded 
with  additional  memory,  Full  Basic,  ASCII 
Keyboards,  video  character  generation,  etc. 

Before  you  buy  another  small  computer,  see  if  it 
includes  the  following  features:  ROM  monitor; 
State  and  Mode  displays;  Single  step;  Optional 
address  displays;  Power  Supply,  Audio  Amplifier 
and  Speaker;  Fully  socketed  tor  all  IC's,  Real  cost 
nf  in  warranty  repairs;  Full  documentation. 

The  Super  Elf  includes  a  ROM  monitor  for  pro- 
gram  loading ,  editing  ano  execution  with  SINGLE 
STEP  for  program  debugging  which  is  not  in 
eluded  in  others  at  the  same  price.  With  SINGLE 
STEP  you  can  see  the  microprocessor  ciiip  opera- 
ting with  the  unique  Quest  address  and  data  bus 
displays  before,  during  and  after  executing  in- 
structions. Also,  CPU  mode  and  instruction  cycle 
are  decoded  and  displayed  on  S  LED  indicators , 

An  RCA  1661  video  graphics  chip  allows  you  to 
connect  to  yourowu  TV  with  an  inexpensive  video 
modulator  to  cfo  graphics  and  games.  There  is  a 
speaker  system  included  lor  writing  your  own 
music  or  using  many  music  programs  already 
written.  The  speaker  amplifier  may  also  b&  used 
to  drive  relays  for  control  purposes 


plus  load  reset,  run,  wait  input,  mempfv  pro- 
tect, monitor  select  ano  single  step,  Large,  on 

board  displays  provide  output  and  optional  high 
and  low  address  There  is  a  44  pin  standard 

connector  slot  for  PC  cards  and  a  50  pin  connec- 
tor slot  for  the  Quest  Super  Expansion  Board. 
Power  supply  and  sockets  for  all  IC's  are  in- 
cluded in  the  price  pi  us  a  detailed  I27pg.  instruc- 
tion manual  which  now  includes  over  40  pgs.  of 
software  info,  including  a  series  of  lessons  to 
help  get  you  started  and  a  music  program  and 
graphics  target  game  Many  schools  and  univer- 
sities are  using  the  Super  Elf  as  a  course  ot  study. 
OEM's  use  it  for  training  and  R&D. 

Remember,  other  computers  only  offer  Super  Elf 
features  at  additional  cost  or  not  at  all.  Compare 
before  you  buy.  Super  Elf  Kit  $106.95,  Nigh 
address  option  $8.95.  Low  address  option 
$9. 95.  Custom  Cabinet  with  drilled  and  labelled 
plexiglass  front  panel  S24. 95.  All  metal  Expan- 
sion Cabinet,  painted  and  silk  screened,  with 
room  for  5  S-100  boards  and  power  supply 
$57.00.  NiCad  Battery  Memory  Saver  Kit  $B, 95. 
All  kits  and  options  also  completely  assembled 
and  tested. 

Questdala.  a  software  publication  for  1802  com- 
puter users  is  available  by  subscription  tor 
$12.00  per  12  issues,  Single  issues  S1.50.  Is- 
sues 1-12  bound  316.50. 

Tiny  Basic  Cassette  $10.00,  on  ROM  $30D, 
original  Elf  kit  board  $14.95.  1802  software; 

Moews  Video  Graphics  S3. 50.  Games  and  Music 
$3.00,  Chip  8  Interpreter  S5.50. 


A  24  key  HEX  keyboard  includes  Ifi  HEX  keys 

Super  Expansion  Board  with  Cassette  Interface  $89.95 


This  is  truly  an  astounding  value!  This  board  has 
been  designed  to  allow  you  to  decide  how  you 
want  it  optioned  The  Super  Expansion  Board 
comes  with  4K  of  low  power  RAH  fully  address- 
able anywhere  m  &4K  with  built-in  memory  pro- 
tect and  a  cassette  interface,  Provisions  have 
been  made  for  all  other  options  on  the  same 
board  and  it  fits  neatly  into  the  hardwood  cabinet 
alongside  the  Super  EH.  The  board  includes  slots 
for  up  to  6K  of  EPRQM  (2708,  2758  2716  or  TI 
2716)  and  is  fully  socketed .  EPRQM  can  be  used 
for  the  monitor  and  Tiny  Basic  or  other  purposes. 

A  IK  Super  BOM  Monilor  $19.95  is  available  as 

an  on  board  option  in  2708  EPROM  which  has 
been  preprogrammed  with  a  program  loader/ 
editor  and  error  checking  multi  file  cassette 
read  /write  software,  (relocatable  cassette  fife) 
another  exclusive  from  Quest.  It  includes  register 
save  and  readout,  block  move  capability  and 
video  graphics  driver  with  blinking  cursor.  Break 


points  can  be  used  with  the  register  save  feature 
to  isolate  program  bugs  quickly,  then  follow  with 
single  Step  If  you  have  the  Super  Expansion 
Board  and  Super  Monitor  the  monitor  is  up  and 
running  at  the  push  ot  a  button 

Other  an  board  options  include  Parallel  Input 
and  Output  Potts  with  full  handshake    They 

allow  easy  connection  of  an  ASCII  keyboard  to  the 
input  port  RS  232  and  20  ma  Current  Loop  for 
teletype  or  other  device  are  on  board  and  if  you 
need  more  memory  there  are  two  S-100  slots  tor 
static  RAM  or  video  boards.  Also  a  1K  Super 
Monitor  version  2  with  video  driver  for  full  capa- 
bility display  with  Tiny  Basic  and  a  video  interface 
board.  Parallel  1/0  Ports  $9.85,  RS  232  $4.50, 
TTY  20  ma  l/F  $1.96,  S  100  $4.50.  A  50  pin 
connector  set  with  ribbon  cable  is  available  at 
$15.25  for  easy  connection  between  the  Super 
Elf  and  the  Super  Expansion  Board, 


Power  Supply  Kit  for  the  complete  system  (see 
Multi-volt  Power  Supply). 

Announcing  Quest  Super  Basic—  SECOND  GENERATION 

A  new  enhanced  version  of  Super  Basic  now      Enhancements  include  increased  speed,  built- 


available.  Quest  was  the  first  company  worldwide 
to  ship  a  full  si?e  Basic  for  1802  Systems  A 
complete  function  Super  Basic  by  Ron  Conker 

including  floating  point  capability  with  scientific 
notation  (number  range  t  ITE*),  32  bit  integer 
±2  billion;  multi  dim  arrays,  string  arrays;  string 
manipulation;  cassette  I/O:  save  and  load,  basic, 
data  and  machine  language  programs;  and  over 
75  statements,  functions  and  operations. 


in  provisions  for  Stringy  Floppy.  Floppy  Disc, 
Printer  Driver.  1/0.  user  definable  command 
library  and  statement  renumbering. 

Easily  adaptable  to  most  1802  systems.  Re- 
quires 16K  HAM  minimum  lor  Basic  and  user 
programs.  Source  listing  for  both  Serial  and 
Parallel  I/O  included 

Super  Basic  on  Cassette  $40.00. 


Gremlin  Color  Video  Kit  $69.95 

32  x  16  aiph a/numerics  and  graphics;  up  to  8 
Colors  with  6847  chip;  IK  RAM  at  EODO.  Plugs 
into  Super  Erf  44  pin  bus.  No  high  res.  graphics. 
On  board  RF  Modulator  Kil  $4.95 


1802  16K  Dynamic  RAM  Kit  $149.00 

Expandable  to  32K.  Hidden  refresh  w/clocks  up  to4 
MHz  w/no  wail  states.  Addl.  16K  RAM  $63.00 

Super  Elf  44  pin  expansion  board;  3  female  and  1 
male  bus  Board  plus  3  connectors  $22.95 

Tiny  Basic  Extended  on  Cassette  $15.00 

(added  commands  include  Stringy,  Array,  Cas- 
sette I/O  etc.) 

5-1  DO  4-Siot  Expansion  $  9,95 

Super  Monitor  VI. I  Source  Listing        $15.00 


Elf  II  Adapter  Kit  $24.95 

Plugs  into  Elf  II  providing  Super  Elf  44  and  50  pin 
plus  S-100  bus  expansion,  (With  Super  Ex^ 
pansion),  High  and  low  address  displays,  state 
and  mode  LED's  optional  $18,00, 


Super  Color  S  100  Video  Kit  $129.95 

Expandable  to  256  x  192  high  resolution  color 
graphics.  6847  with  all  display  modes  computer 
controlled.  Memory  mapped.  IK  RAM  expanda- 
ble to  6K.  S-100  bus  1&02..  8080.  8085,  Z60  ate 
Editor  Assembler  $25.00 

(Requires  minimum  of  4K  Tor  E/A  plus  user 
source  | 

1802  Tiny  Basic  Source  listing  $19. 00 

Super  Monitor  tf 2.0/2.1  Source  Listing  $20.00 


TERMS:    $5,00mln,  order  U.S.  Funds,  Calil  residents  add  6%  lax 

SHJ.00  min.  order  BankAmericard  and  Master  Charge  and  COD.  $1,00  insurance  optional. 
Shipping  charges  will  be  added  on  charge  cards. 


FREE:  Send  for  your  copy  of  our  NEW  1980 
QUEST  CATALOG.  Include  48c  stamp. 
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W2AU  Salun 
World  famous  W2AU  Bafun  Full  legal 
power  -  no  TV  I  from  your  coax  ■  buiJt 
in  lightning  arrester  -  3-40  MHz  broad- 
banded  -  use  on  vees.  doublets,  quads, 
yagis,  folded  dipoles. 
Specify  1  to  1  or  4  to  1  models,  both 
types  are  SI 5.95. 


BENCHER 
Bencher   paddles   are  duaJ   lever  iambic 
keyer    paddles   ihat   will    increase   your 
speed,   accuracy,   &   operating  comfort. 
Black  base  $3995.  chrome  base  $49.95. 


SUPEREX  HEADPHONES 
Supcrex  headphones  -  APS-M  features 
high  sensitivity,  crisp  clear  speech 
clarity,  and  comfort  oriented  design. 
$29,95  The  AVNS-7  "noise  shield" 
headphones  provide  for  improved  com- 
munications by  shutting  out  noises 
that  interfere  with  reception  -  These 
comfortable  headphones  are  designed 
with  the  purist  in  mind.  S59.95,  The 
APS-M3  eomms  headphone  is  a  useful 
all  around  headphone,  at  home  in  the 
ham  shack  or  out  on  field  day,  This 
rugged  model  is  $34.95. 


B&W  COAX  SWITCHES 
Model  375  5  position  pill  box  configur- 
ation with  coax  conn  on  the  back 
$19,98,  376  five  position  with  ground, 
radial  configuration  $19.98,  550 A  five 
position  radial  basic  $17,98,  590G  five 
position  high  reliability  518,98.  593 
square  configuration  with  three  positions 
and  coax  connectors  at  the  top  of  the 
bo^  $17.95,  other  B&W  equipmem 
available  upon  request. 


73  CODE  COURSES 

The  excellent  code  tapes  that  ''get 
you  over  the  top".  These  tapes  take 
you  from  just  enough  to  a  comfortable 
margin  above  the  speeds  required  for 
the  FCC  exams.  6  +  W.P.M.  $4,45; 
13  1  W.P.M.  $4,45. 


iki. 


AMECO 


DRAKE 


NYE 


Ameeo    ■    PLF-2    Preamp    160    through 

6  Meters  $49.95. 

Drake  -  Ldw  pass  filters:   100W  $14.95 

1QQGWS2G.95. 

Nye        1000W    low   pass    filter,   $22.95 


TRAC 
DELUXE  MESSAGE  MEMORY  KEYER 

This  full  featured  memory  keyer  -s  only 
S8  9. 98  The  Message  Memory  keyer 
with  less  features  is  $69.95  but  still 
ts  the  best  memory  keyer  available  at 
V.A.R   at  this  Jaw  price. 


RM  frUTS 

"RM"  kits  -  are  receiver  improvement 
kits  for  the  TS-520,  TS-82Q,  TS  -820s 
and  the  FT- 101  through  the  F  models, 
The  kit  includes  replacement  pans 
for  critical  sections  of  your  receiver  and 
alignment  instructions  where  aplicable. 
The  kits  install  m  about  one  hour  and 
require  a  small  tool  kit  including  a  low 
wattage  soldering  iron.  The  improved 
"RM"  kits  are  $17,95,  Order  now 
for  free  delivery. 


THEFT  ALERT 
Pager  type  auto  alarm  system,  can  either 
be  silent  or  set  off  alarm  at  the  vehicle. 
Your  expensive  equipment  deserves  the 
best  protection  you  can  get.  One  mile 
model  SI  29.95.  The  EIGHT  MILE 
RANGE  modet  for  maximum  protection 
is  only  Si 89,95,  Includes  transmitter/ 
interface  arid  belt  pager  wiih  full  instruc- 
tions. 


MIRAGE 

JVIP1  HF  or  MP2  VHF  precision  watt- 
meter-SWR  meters  S1 19.95,  61 08  10 
in  80  out  with  pre-amp  (2MJ  SI  79.95, 
&1016  10  W  in  for  160  WATTs  out  with 
receive  preamp  $279.95,  B3016  30 
watts    in    160   watts   out   with   pre-amp 


PIPO  TTP 

The  Best  Concept  in  touch  tone  pads 
{encoders)  Pipo  features  reliability,  ease 
of  installation  and  high  quality  parts, 
Snap  action  push  buttons  eliminate  mis- 
encoding  due  to  intermittent  switch 
contacts-  PP-1  basic  12  key  pad  $49.95 
PP-1K  with  relay  $55,95.  PP-2  basic 
16  key  pad  S5&00,  PP-2K  $69.00, 
P-3  electronics  and  keyboard  only 
S39.95,  P^3  16  key  is  $43.95. 


CUSHCRAFT 

Boomer,  a tennas:  214FB  (the  FM  boo- 
mer)  S69-95r  A32-19  $79.95,  ATB  34 
(rri  band  beam)  $239.95,  ARX-2  $35.95 
ARX-220     $35,95.    While    Stock     lasts. 


ASTATIC 

MICROPHONES  -  Astatic  TUG-8-D104 
S55.95,  TUG-9-D104  GOLD  $159.95, 
Turner  +  2  $54.95,  Turner  +  3B  £59.95, 
Turner  360DM-6  $24.95, 


RADAR  DETECTORS 
SUPERFOX  superhetrodyne  dual  band 
really  gives  you  the  time  to  react.  Much 
more  sensitive  than  the  cheaper  diode 
type,  £299.95,  Whistler  Q-1DG0  anoth 
superhet  with  dual  alarms  -  $329.95, 
Fuzzbuster  Elite  $199,95,  Long  Range 
Super  Snooper  -  $189,95, 


ROTORS 
AR  40   $79.95,    HD-73  $109.95,  CD  45 
$129,95.  Ham  4  $169.95,  T2X  $22995 
Mast  bracket  for  Ham  4     $29.95 


Prices  avatlable  only  while 
stock  on  hand  tastst 


REMEMBER  -  V.AR.  PAYS  THE  SHIPPING  (48  States) 


Ten-Tec,  Cushcraft,  Yaesu,  ICOM,  Superex,  Trackeyers,  Bencher,  Centurion  ducks,  Ameco, 
Callbook,  Scelbi,  ARRL,  B  &  W,  Bearcat,  Berk-Tek,  Lunar,  Mirage,  "RM"  kits,  Hanimex  cal- 
culators, Comtronix,  Midland,  Phone  Mate,  Astatic,  Turner,  Vista,  Fuzzbuster,  Tri-Ex,  Larsen, 
PIPO,  Theft  Alert  Alarm.  ^-^^ 

_      —  .  — ^  COD,  add S5.50  yt$A 

\  M _»  |l  VINEYARD  AMATEUR  RADIO 

^W  ^A     |  ArrfWA60YS)  -  Safes  and  Service  -  Jay  iWBGYQN) 

^      *  ■    "*         4407  Vineyard,  Oxnard,  CA  93030,  (805)  485  0942      . 

FOR  YOUR  V/SA  AND  MASTER  CHARGE  ORDERS  ONL  Y  CALL 

Nationwide  24  hour  order  line  California  24  hour  order  tine 

1-800-854-2003,  Ext.  873  1-800-522-1500,  Ext.  873 


<.       ■   L    !■ 
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7294  N.W,  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTROIMICS 


ORP. 


^69 


S0239 


1Q/$5.00 
5Gi$20.00 


100/S35.00 
1000/$300,00 


PL259 

Amphenol 

.60c  ea. 


E.  F.  Johnson  S  Meter 

Edge  Meter  250  UA.  Fits  rn  5/6"  x  1-3/8"  hole. 
MTG  holes  on  each  end  1-1/4"  behind  panel 
Black  scale  0  5  bottom  1  20  top 
$1  25ea  5/S5.00 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all  HyGain  40  Channel 
CB  transceivers.  Fits  many  other  manufacturers'  units  also.  Squelch 
pot/volume  control/channel  selector  switch  not  Included.  Board 

1-9— 7.50  ea.  50-99- 6. 00  ea.  Dimensions 

10-49  -6.50  ea.  100up  -  5.50  ea.  6"  x  6  '/*" 


CB  SPECIAL  VW4G  ch  SW  same  as  above 


1-9  $10.50  ea. 
10-49  S9.50  ea. 


50-99  S900  ea. 

1 0 0- up  38.50  ea. 


E,    F,    Johnson    Signal    Strength 

Meter      ?(10UA     £v4     x2^     Sq.  mounts  in 
1  v  hole  1    behind  panel.  Scale.  1-30  rth  top 
0-5  bottom 
£4  95ea  5i$2Q  00 


—r- 


PANEL  METERS 

$4.00  ea  2  for  $7,00 

25  0  25  dc  Volts    }  2V*M  x  3" 


Serviceman  Special" 

New    Hy.^am    4Qcn    CB    Less    Case.    Speaker    $ 


Knobs    (as    isf 
£14.95  ea 


NEW  HyGain  Remote  4Qcn  CB  Le^  case  Speaker  &  Comrai  Mlc 
(asisf  Sid95ea 


ASTATIC  T-UG8-D1 04 

PREAMP    Desktop    microphone 
^crystal  element  3  Pin  Plug      $35  ea. 


ELEX  CORY  LENS  F:5  6,6  1 
Fatal  Length  (155MM)  1  'W  D, 
2VW  L,  1  1/16"  Fixad  Iris. 

$7.50  ea. 


NEW  E,F.  Johnson  Power  Mic/Less 

Cord.  Desktop  Style  $19.95  ea 


CERAMIC  IF  FILTERS 

EFC  L455K 
$3.50  ea. 


0  25  dc  Volts 
0-50  ac  Volts 

-Shunt  Required 


} 


2V* "  x  2% 


8  Position  Dip  Switches 
16  pin  (AMP)  $1.50  ea, 
10/513,50 


IB?  MODEM  CABLES 
10K22ga  wire  wrS-hie-ld, 
0B2SP  Corn  &  DB5I226-1 
Cover  an  one  end 

£5-50  ea.     10/$S(J.0D 


Double  Row/Wire  Wrap  .100 


25pins 
30  pins 
50  pins 


$3.49  Ga 
$3.96  ea 
$5,43  ea 


10/S30.00 
10/$32.00 
10/S45.00 


Double  Row/Solder  Eyelet  .156 


6  pins 
15  pins 
22  pins 
43  pins 


£1.10ea 
$1.55ea 
$2.08  ea 
$3.66  ea 


10/S  9,00 

10/S12.50 
10/S17.00 
10/E30.00 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 
Rugged,  great  for  rjiobite  use 

$4.50  ea  5/$20.00 


22  pins/ Double  Row/ Dipped  Solder 
.156  £2.08  ea  1Q/£  17,00 


25T  MODEM  CABLES 

1 3#2?ga  wire  wi shield, 
DB2SP  conn  &  DBS  1226-1 
cover  on  One  end 

S6.50ea.     10/560,00 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50  pa  4/$5.00 


12  VDC  Horn 

2"  cfiamete-r  x  1  %"  deep 


,75  each 
3/S200 


C  &  K  SWITCHES 

PART#  MOVEMENT 
7101  ON/NONE/ON  SPST 
7103  ON/OFF/ON  SPST 
7108  ON/NONB(GN)  SPST 
7201  ON/NONE/ON  DPDT 
$1.00  EA  6  FOR  $5.00 


6  TV  GAMES  ON  <1)  CHIP 

Gen  Instr  AY-3-8500-1 

28  Pin  Plastic  Case 

EVERYDAY  LOW  PRICE  $7.50  ea 


Autronic  Elect  Auto  Alarm 
Easy  installation  independent  cir- 
cuits solid  slate  12V  neg  ground 
$5,00  ea, 

Extralytic 

4800  MF  al  7.5  VDC 

1 W  length  x  1"  diameter 

$3.00  each 

50  jjF  at  200  VDC 


22 

156 


ouble  Row/Wire  Wrap 

£2,44ea  10^$  19.00 


100  ASSORTED  DISC  CAPS 

{FULL  LEADS)  20  EA  OF  5 

DIFFERENT  VALUES  $2.00 

PER  PACK 


White  Porcelain 
Egg  Insulator 

1VZ"  x  r  50$  ea.         3  for  $1.25 


1aA"  length  x 
$2,00  each 


W  diameter 


15'  MODEM  CABLES 
14#22ga  wire  wt shield. 
DB25P  conn  &  DB51226-1 
cover  on  one  end  $6,00  ea.     10/ $55 .00 

15d  MODEM  CABLES 
10#22ga  wire  w/stlield, 
DB25S  conn  &  DB51226-1 
cover  on  one  end  S6.50  ea.     107350,00 


ASSORTED  ELECTROLYTICS 


VALUE/MFD 


63,000 

10,000 

2,700 

2.900 

3:000 

18r000 

21.000 

1,000 

34,800 

450 

500 

240 

50 


® 

'm 

§ 

m 


VOLTS 


15V 

20V 

25V 

25V 

25V 

25V 

25V 

50V 

50V 

75V 

100  V 

300V 

450V 


DIA 


1Va" 

to*1 

1Vi" 

2mt 

2  V?- 
VA> 
3" 
VA" 

VA" 

1Virr 


X 

N 
X 
X 

X 
X 
X 
X 

X 
X 

X 


LENGTH 


s&r 

2%" 
T 

4V*M 

4M 

3" 

3Yj" 

5&" 

2V-  '■' 
3%" 
3  V.*" 
2" 


PRICE 


4.00  ea 
3.00  ea 
2.00  ea 
2.00  ea 
2  00  ea 
3.00  ea 
3.00  ea 
2.50  ea 
3.00  ea 
2.00  ea 
200  ea 
2.00  ea 
2,00  ea 


CAPS  RADIAL  LEADS 


2200  UF  #  16V 
.25  ea.  10'$2.0G 


SOLDER  LUG-TYPE  CAPS 

50  UF  %  350V  1"  D  X  3"  L 

50  UF  @  450V  P  D X  2Vi  n  L 

50  UF  @  450V  1"  D  x  3"  L 

60$  EA.         5  FOR  $2,50 


EFJ  CRYSTAL  OVENS 
6V/12V  75° 
55.00  ea. 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14  pin         35ea  10/$3,00 


16  pin         38ea 


10/S3.30 


COMCO  XTAL  FILTER 

2&B"  x   1"  x  Va" 

t3KC  BW      S10.TO  ea 


Coax  Connectors 

UG-273/U  BNC-FWHF-M  2.50 

UG-255/U  BNC-M/UHF-F  3  00 

UG-146A/U  N-M/UHF-F  4  SO 

UG-83B/U  N-F/UHF-M  4  50 

UG-175  RG-58  Adapt.  .20 

UG-176  RG  59  Adapt.    20 


PHONE:  (3C6)  8*7-8228 
TWX:        810-8486085 

WHOLESALE  -  RETAIL 


TRIMMER  CAPS 

Can  fit  in  your  watch 

3.5-20  pF  &  5-30  pF 

SJ5ea„  2/$1.25 

5/SXOO 


POLY  FOAM   COAX 
50  Ohm 

Low  Loss  =  to  RG174 

$4.95/ 100*  $3.00/50' 


ULTRASONIC 
TRANSDUCER 

Detects  sound  above  the  range  of  human 
hearing!  Transmits  &  receives 
$2.50  ea.5/S1 0.00 


MAGNETIC  PICK  UP 
TRANSDUCER 

Converts  motion  to  ac  voltage  without 
mechanical  linkage 

W  x  T  w/S'  shielded  cable 
£4.95  ea. 


SOLDERLESS  TEST 
PROD  (BLACK) 

Threaded  type,  molded  handle 
$.40  ea,  10/S3.50 


USED  MUFFIN  FANS 


3  blades,  1 10VAC>  4%"  sq. 


CW  MINI  SLIDE  SW 

DPDT  .15  ea.  101*1 .25 


ALL  STAR  AIR 
VARIABLE 

24-275  pF  .75  ea. 


RED  SEVEN  SEGMENT 
DISPLAY 


TIL  322P  $1.00  ea. 


BOURNS1  EDGE 
MOUNTING 

5K  pot  single  turn 
3345 W  series  S 150  ea. 


12  VOLTS  ®  Vt  AMP 


Filament  transformer 
W  *2"x  l"$tr50ea. 


CTS  DP6P  ROT  SWITCH 


.50  ea.  5/S2.00 


AXIAL  LEAD  ELECTRO 
LYTIC  CAPACITORS 


2  uF 
10  uF 
20  uF 
50  UF 

2.2  uF 

3.3  uF 
1  uF 
2uF 


@  15V 
%  15V 
®  15V 
@  15V 
@  25V 
®  25V 
m  35V 
®  150  V 


1 2  ea. 

for 

$1.00 


25  uF  @  25V 
3  uF  @  50V 
5  uF  @  50V 

10  uF  @50V 

250  uF  @  25V 

100  uF  @  50V 

50  uF  @  75V 


15  ea. 

for 

52.00 

10  ea. 

for 

$2.00 


TERMS: 


Alt  material  guaranteed  •  ft  ior  any  reason  you  are  not  satisfied,  our  products  maybe  returned  wtth*n  IQtjays  for  a  futi  refund  (less  shipping)  Please  add  $3 
for  shtpptng  and  handtmg  on  aW  orders  Additional  5%  charge  tor  shtpptng  any  item  over  5  fbs  COD's  accepted  for  orders  totaling  $50  00  or  more,  Aft  orders 
shipped  UPS  unless  otherwise  specitied_fjpnda  residents  pfease  add  4%  sales  tax   Mm tmufri  order  $15  00  


EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 


•-  • ", .  *  *  ♦  i  *  •  t  #  #  .  * i . .  * ,  *  *  • » *  n  n 
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THE  ZULU  IS  BACK! 

NATIONAL  SEMICONDUCTOR  mi  iiaht  time  fcbnwt' 

JUMBO  CLOCK  MODULE 


♦  *•*  ■ 


MA1001C 
BRAND  NEW! 


$^95 


1 \  * 

*  ill,'..  MW        IN^MIItliJlM'l*' 

H  I  a  i    1  iMf  >  •;  MV  A  1 

*  .'•  .+1-   A!  AMU  T.FUMA«    OUTPUl 
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rt  it  1  r*  Wii 
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t  I  f 


ASSEMBLED"  MOT  A  *IT» 


ZULU 


SI  95  tor  AC  KFMR 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


PtflFECT  FOR  USE 
WITH  A  TIMEBASE 


♦  {•• t******.. .♦**•, 

•      !«•■.*.••*»•*■..•**»     »*..*..■      ■      .      ■       fa      i  J    ■      V      A 

*■      ■¥*■.»■■■■«■■■■■       ■*»■■«■»■      +      ■■      •■■^■■'"■■•■j  Jflh. 

MICRO  MINI 
TOGGLE  SWITCHES      £&-£„      99$ 
6  for  S5  with  hardware.   ^W 


EACH 


*.***#  CABLE  TIES  ****** 
MAKE  YOUR  PRQJECTS-NEAT  A  TIDY  "4-  CABLE  TIES  AT 
A  FANTASTIC  PRICE   GET  THIS  BARGAIN  AND    TIE    IT 
DOWN         52.OO  for  100  Or  better  yet  SI  5.00  for  1000 


ANUFACTURERS  CLOSEOUT' 


>•»•** 

>••••- 


Video  Volley 

Introductory  Offer 


A  Full  Color*  TV  Game  For  The  Family 

Sw  e*citmcj  TV  Games  —  Hocfe^y,  Tennis  and  Handball  wri  hone  or  \wq 
player  capability  lor  each  game  Ball  velocity  doubles  alter  the  fourth 
player  hil  for  an  increasingly  competitive  game 

Adjustable  paddle  size  for  each  plnyer  allows  for  handicapped  play  if 
desired    Paddles  can  give  amomatic  ball  spin  with  seven  possible 

angles  ol  ball  deflection. 

Automatic:  digital  scoring  appears  after  each  poini  is  scored  Game 
ceases  automatically  after  one  play  e*  scores  15  points  Serving  is  from 
the  paddle  of  player  who  scored  the  last  poini  thus  server  can '  place" 
his  shot 

Video-Volley  rs  designed  to  be  installed  with  a  minimum  of  effort  t 
any  standard  television  recede*  eiiher  color  or  hiac*  an^j  white 
Batteries  are  nol  required. 

Small  hand -held  player  modules  with  15  foot  cord  length  provides 
more  comfort  and  versatility  (or  players 

The  compact  command  module  sris  atop  the  television  receiver  and 
has  front  panel  control  allowrng  effortless  change  Irom  normal 
television  reception  to  game  play  Easy  disconnection  ol  the  player 
hand-held  modules  facilitates  easy  set-up  and  take-down  for  storage 


■*•< 


'*■»•! 


»■••< 


TD  Manufacturing  Co. 

Richardson,  Texas 


NON  POLARIZED  CAPS 

200  UF/50  VNPS        4  FOR  $1.25 


5  VOLT  REED  RELAY 

An  absolutely  fantastic  item.  Compare  this 
price  with  any  advertiser  While  They  Last. 

$1.10 

Turns  on  at  10  MA.  Drops  out  at  5  MA. 


»•••! 


»••## 


SBI  -  Polar  LED 


FACTORY  PRIMF. 

59*  ea.  or  10  for  $5 


>#**- 


LAB-BENCH  VARIABLE    $12  00  KIT 

POWER  SUPPLY  KIT         super  sal* 

5  to  20  VDC  at  1  AMP   Short  circuit 

protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington.  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  large  heatsmk  and  shielded 
transformer  50  MV  TYP.  Requlation. 


INTERSIL  8038  FUNCTION  GENERATOR 
Produces    sine,    square    wave,    and 
triangular  wave  forms.       S3, 00  ea, 
14  PIN  DIP  5/S12.50 


16K  DYNAMIC  RAM  CHIP 

WORKS  IN  TRS-60  OR  APPLE  II 

16*  *  t  BiH  16  P*n  Pac**9»  Same  as 
Moite*  4MB-4  ?50  NS  Mceess  410  NS 
cycle  ththt  Our  best  p* *ce  y«t  for  ihit  ittfe 
oMhw  art  RAM  37K  and  M«  RAM  boards 
u^ingim*  chip  ajeteadi'v  Avail  > 
are  now  fully  guarartteecj  devices  Ov  a 
ma|or  mfq 

VERY  LIMITED  STOCK! 

"MAGAZINE     SPECIAL" 

8/$59.95 


60  Hi  CRYSTAL  TIME  BASE 

$4  95  (Co«pt*i*itfcfl 
Use$  MM5369  CMOS  divider  IC 
with  high  accuracy  3  579545 
MHZ  Crystal  Use  with  atl  MOS 
Clock  Chips  or  Module*  Draws 
only  1  5  MA  All  parts,  data  and 
PC  Board  included  100  Ht 
same  as  above,  except  SS  95 


VARO  BRIDGE 

in  a  Mini  Dip 

Package 
1A50  VOLT 

2/S1.19 

10/S4.90 


DC.  HORN 

VERY  LOUD' 

6-12  VDC 

Like  Used  In 

Smoke  Alarms, 

FANTASTIC  SAVINGS 

Compare  thts  true  value 

.60  ea.     4  For  $2,00 


•  %  i 


■••••i 


p#* 


NATIONAL  SEMICONDUCTOR 

"COLOSSUS  JR."  JUMBO  CLOCK  MODULE 


MAI  01 3 

BRAND  NEW! 


FACTuRERSCLDSEOUT 


PERFECT  FOR  USt 
WITH  A  TIUEBASE 


-    Br>gM  4  O.gl  0T    LEO  Or*pliY 

»    Coiriplrlr  Add  only  Trmniiamer  end  Switches 

»    24  Hou-  AIcth  Serial  Ouloul 

■  M  Hour  R*ti  Jtrnr  Formal 

*  »  Of  *0  Mi  OpVtaUofl 

*  P<X*1+  f  iriurt  m<t<al«n 

*  LED  Bn^hln***  Conlrol 

*  Siwp  and  SfKHOl*  Twihi"* 

*  Alarm    or    and  F*M  IndtcaTorv 

*  Dir*ct  t3n>»#     Ho  BFI 

■  DifkI  fl#pl#i:iTn#nl  lor  WAT0U 

*  Com«  with  full  OaU 


60  Volts 
HFE  800-20K 
12  Amps 


PMD-11K-60 


150  Watts 


By  Lambda    — •*< 
Brand  New'   •*••* 

ma  l 

_■  *  *  •  i 

REPEAT  OF  A  SELL-OUT!  -2 

PRECISION    THERMISTOR     GLASS    TYPE     VECO    ***•< 


$1.50 


VECO 

•41A72    6  2K  OHMS  AT   ROOM  TEMP    VERY  SENSITIVE 

I  ND*V  I  DUALLY  PACKAGED  IN  PLASTIC  VJALS  $3  00  VALUE 

S1.00  each  or  3  FOR  $2,50 


■4*1 


Digital  Research:  Parts 


(OF  TEXAS) 


;^       P.O.  BOX 401247  •  GARLAND,  TEXAS  75040 


(214)  271-2461 


»•«! 


.  .         .  r         .         #         . 

•    •    •    •    m 


TERMS;  Add  SOC  postage,  we  pay  balance  Orders  under  $15  add  >••«§] 
75c:  handling.  No  COO    We  accept  Visa,  MtisierCharge  and ■••*♦( 
American  Express  cards  Tex   Res  add  b%  Tax,  Foreign  orders ^•••j 
(except  Canada)  add  20%  P&H  90  Day  Money  Back  Guarantee  on  !**,#1| 
all  items  ■  •••« 

*  *_   *a>^ 

1 1 1  j  1  i  4  ;  1 1  i  i  :  ;  £ :  i  :  i  i  -11  i  I liil ■•  I  i  *  *  ;i.**V_* 
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These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VHF! 


Linear  Converters  for  SSB.  CW,  FM,  etc. 

A  fraction  of  the  price  erf  other  units;  no  need  to 

spend  $300  -  $400! 

Use  w\th  any  exciter;  works  with  input  levels  as 

low  as  1  mW. 

Use  low  power  tap  on  exciter  or  simple  resistor 

attenuator  pad  (instructions  included). 

Link  osc  with  RX  converter  for  transceive. 


XV4  UHF  KIT  —  ONLY  $99.95 

28-30  MHz  in,  435-437  M  Hz  out;  1 W  p.e.p.  on  s&b.  up  to 
TftW  on  CW  or  FM.  Has  second  oscillator  for  other 
ranges,  Atten.  supplied  for  1  to  500  mW  input,  use 

external  attenuator  for  higher  levels. 


Extra  crystal  for  432-434  MHz  range 
XV4  Wired  and  tested 


$5.95 

$149.95 


XV2  VHF  KIT -ONLY  $69.95 

2W  p.e.p.  output  with  as  little  as  1  mW  input  Use  simple 
external  attenuator,  Many  lreq.  ranges  available. 


MODEL 

XV2-1 
XV2-2 
XV2  4 
XV2-5 
XV2-7 


INPUT  (MHz)  OUTPUT  (MHz) 

28-30  50-52 

28-30  220-222 

28-30  144-146 

28-29  (27-27.4  08)145- 146  {144- 144.4) 

144-146  50-52 


XV2  Wired  and  tested $10995 

XV28  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  the  10M  signal 
required  to  drive  above  220  or  435  MHz  units. 


tu  rj 


cut 


t 


$$T- 


%- 


NEW!  COMPLETE  TRANSMITTING  CONVERTER 
AND  PA  IN  ATTRACTIVE  CABINET 

Far  less  than  the  cost  of  many  10W  units! 

Now,  the  popular  Hamtronics*  Transmfttrng  Converters 
and  heavy  duty  Linear  Power  Am pfifi ers  are  available  as 
complete  units  In  attractive,  shielded  cabinets  with  BNC 
receptacles  for  exciter  and  antenna  connections.  Perfect 

setu  p  f  c  r  ve  rsa  t  i  le  terrestia  I  and  OS  CAR  ope  rat  i  ons  I J  u  st 
right  for  phase  3!  You  save  §30  when  you  buy  complete 

unit  with  cabinet  under  cost  of  individual  items.  Run 
40-45  Watts  on  VHF  or  30-40  Watts  on  UHF  with  one 
integrated  unit!  Call  for  more  details. 


MODEL  KIT 

XV2/LPA2-45/Cabt  (6  M  or  2M)    $  1 99.95 
XV4/LPA4>30/Cabt  {for  UHF)        $229,95 


WIREDend 
TESTED 

$29995 
S349,95 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


•  NEW  LOW-NOISE  DESIGN 

•  ATTRACTIVE  WOOOQRAIN  CASE 

•  Less  than  2dB  noise  figure,  20dB  gain 

MODEL  RF  RANGE  OUTPUT  RANGE 


CA2S 
CA50 
CA50-2 

CA144 
CA145 

CA146 
CA220 
CA220-2 
CA110 


28-32  MHz 
50-52 
50-54 
144-146 

1 45-1 47-o  r^ 

144-144.4 

146-148 

220-222 

220-224 

Any  2MH2  0f 

Aircraft  Band 


144-148  MHz 

26-30 

144-143 

28-30 

28-30 

27-27.4  (CB) 

28-30 

28-30 

144-148 

2628 

or  28-30 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


•  Fully  shielded  designs 

•  Double  tuned  circuits  for  spurious  suppression 

•  Easy  to  align  with  built-in  test  aids 


IT'S  EASY  TO  ORDER!  « 

•  Write  or  phone  716*392-9430 
{Electronic  answering  service  evenings  &  weekends) 

•  Use  Credit  Card,  UPS  COD,  Check,  Money  Order 

•  Add  $2,00  shipping  &  handling  per  order 


T50-50  6-chan.  6M.  2W  Kit $44.95 

T50  1 50  6-chan,  2M>  2W  Kit . . , $44,95 

T50-220  6-chan,  220  M  Hz,  2W  Kit ,,,...  S44.95 

T450  1-chanP  450  MHz,  %W  Kit. ......... .  $44,95 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA's 


•  Use  as  linear  or  class  C  PA 

»  For  use  with  SSBXmtg  Converters,  FM  Exciters,  etc, 

LPA2-1 5    6M,  2M,  220;  1 5  to  20W $59.95 

LPA2-3G    6M,  2m;  25  to  30W $89,95 

LPA2-40    220  MHz;  30  to  4QW  ..._._. $1 19.95 

LPA2-45    6M,  2M;  40  to45W... ,.  .5119,95 

LPA4-10    430MHz;  10  to  14W $79.95 

LPA4-30    430MHz;  30  40W $  1  1 995 

See  catalog  for  complete  specifications 

Call  or  Write  to  get 

FREE  CATALOG 

With  Complete  Details 

iSend  A  iRC's  iot  ovefseas  mailing) 
HAMTRONICS    tS  A  REGISTERED  TRADEMARK 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 
Great  for  OSCAR,  SSB,  FM,  ATV.  Over  14,000  in 
use  throughout  the  world  on  all  types  of  receivers. 


•  NEW  LOW-NOISE  DESIGN 

•  Less  than  2  dB  noise  figure,  20  dB  gain 

•  Case  only  2  Inches  square 

•  Specify  operating  frequency  when  ordering 

MODEL  P-30  VHF  PREAMP.  available  in  many  versions 
to  cover  bands  18-300  MHz 


MODEL  P432  UHF  PREAMP, 
cover  bands  300-650  MHz. 

STYLE 

Kit  less  case 
Kit  with  case 
Wired/Tested  in  Case 


available  In  versions  to 


VHF 

$12.95 
$18.95 

$27.95 


SI  8.95 
$26.95 
$32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


CA432-2               432-434 

23-30 

CA432-5               435-437 

26-30 

CA432-4                432-436 

144-148 

Easily  modified  for 

other  rf  and  if  ranges 

STYLE 

VHF             UHF 

Kit  less  case 

$3495          $49.95 

Kit  with  case 

$3995          $5495 

Wired/Tested  in  case 

$54,95          $64.95 

•  New  generation 

•  More  sensitive 

•  More  selective 

•  Low  cross  mod 

•  Uses  crystal  filters 

•  Smaller 

•  Easy  to  align 


R75A*  VHF  Kit  for  monitor  or  weather  sattellte  service. 
Uses  wide  L-C  filter  -GOdB  at  ±  30  kHz $69.95 

R75B*  VHF  Kit  for  normal  nbfm  service.  Equivalent  to  most 
transcei  vers-  -60dB  at  ±  1 7  kHz,  -60d  B  at  ±  25  kHz . . .  $74.95 

R75C*  VH  F  Kit  for  re  peate  r  service  o  r  hig  h  rf  de  nsity  a  rea . 
^OdBat±14kHz?-80dB±22kHz.-100dB±30kH2. , ,.  $84,95 

R75D*  VHF  Kit  for  split  channel  operation  or  repeater  in 
high  density  area.  Uses  fl-pole  crystal  fitter.  -60dB  at 
±9kHz,-lQ0dBat±  15  kHz. The  ultimate  receiver?. . .  $99,95 

*  Specify  band  1  DM,  6M,  2M,  or  220  MHz.  May  also  be  used 

for  adjacent  commercial  bands  Use  2M  version  for  1 37  MHz 
wx  satelCites. 


R450(  )  UHF  FM  Receiver  Kits,  similar  to  R75h  but  for 
UHF  band.  New  low-noise  front  end.  Add  $10  to  above 
prices.  (Add  selectivity  fetter  to  model  number  as  on  R75.} 

A14  5  Channel  Adapter  for  Receivers $9.§5 


N E W  R1 1  0  VH  F  AM  RCVR 


AM  monitor  receiver  kit  similar  to  R75A,  but  AM-  Available 
for  10-1 1 M,  6M,  2M1  220  MHz,  and  1 10-130  MHz  aircraft 
band  $74,95.  {Aiso  available  in  UHF  version.) 


amironics,  inc. 


65  J    MOUL  RD  -  HILTON,  NY  14468 


v*  Reader  Service' — see  pege  795 
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North  32nd  Street/Unit  -1    Phoenix,  Arizona  85008  (602)  858-8423 

Wo  accept  checks,  MaatarCherge,  and  Visa 

Prices  subject  to  change  without  notice 


FOR  OUT  OF  STATE  USE  OUR  NEW  800  NUMBER  FOR  PHONE  ORDERS        800  528-3611 
NO   ORDERS  WILL  BE  ACCEPTED   UNDER   $10.00,    NOT    INCLUDING   SHIPPING! 

NO   C.O.D.'s.    PHONE    IN  YOUR  ORDER 


NEW   PRIME   RF 

POWER  TRANSISTORS 

2N2270 

$    1.00 

2N6094 

$  7.15 

MRF901 

$  3.99 

2N2857 

1.57 

2N6095 

11.77 

MRF902 

12.55 

2N2857JAN 

2.54 

2N6097 

29.54 

MRF904 

3.00 

2N2947 

17.25 

2N6166 

38.60 

MRF9H 

4.29 

2N3227 

3.25 

2N6368 

26.52 

MRF5177 

21.62 

2N3261 

2.32 

2N6439 

45.77 

MRF8004 

1.60 

2N3375/MM3375 

9.32 

40280 

3.00 

CD3495 

19.99 

2N3553 

1.80 

40281 

11.90 

CD3435 

29.95 

2N3318 

8.00 

40282 

12.90 

A50-12 

29.95 

2N3866 

1.20 

40894 

1.20 

BFR96 

2.00 

2N 3 866 J AN 

2.80 

PT3551C/2N6082NS 

5.00 

MWAllO 

6.92 

2N3866JANTX 

4.49 

(no  stud) 

MWA120 

7-38 

2N3925/M9477 

8.00 

PT3563 

5.00 

MWA130 

8.08 

2N3948 

2.00 

PT4571A 

1.50 

MWA2 1 0 

7.46 

2N3950 

26.86 

PT3607 

5.00 

MWA220 

8.08 

2N3959 

3.88 

PT3123E 

5.00 

MWA230 

8.62 

2N4072 

2.00 

MRF216 

22.46 

MWA3 1 0 

8.08 

2N4427 

1.20 

MRF221 

10.08 

MWA320 

8.62 

2 N 4429 

9-00 

MRF227 

3.00 

MWA330 

9.23 

2N4877 

1.00 

MRF238 

10.00 

2N4959 

2.23 

MRF240 

14.62 

MICROWAVE  DIODES 

2N5108 

4.03 

MRF245 

33.30 

1N21 

$  2.85 

2N5109 

1.66 

MRF247 

33.30 

1N21B 

3.85 

2N5179 

1.05 

MRF314 

14.08 

1N21D 

3.85 

2N5177/MRF5177 

21.62 

MRF412 

23.83 

1N21WE 

2.85 

2N521** 

20.00 

MRF421 

31.38 

1N23CR 

4.85 

2N5583 

4.55 

MRF422A 

*T™T  *   1  ™T 

IN23F 

5,50 

2N5589 

6.83 

MRF426A 

10.24 

1N23WE 

4.00 

2N5590 

8.15 

MRF432 

11.23 

1N23FMR 

6.95 

2N5591 

11.85 

MRF449A 

10.61 

1N25 

6.50 

2N5635 

6.86 

MRF450 

11.77 

1N78 

8.63 

2N5636 

13.38 

MRF450A 

11.77 

1N446 

12.00 

2N5637 

22.15 

MRF452 

15.00 

1N3655A 

3.85 

2N5641/PT4132D 

6.00 

MRF452A 

15.00 

1N57H/2835 

1-99 

2N5642 

12.38 

MRF454 

21.83 

MBD101 

1.99 

2N5643 

15.82 

MRF454A 

21.83 

MB  1 10 ! 

4.99 

2N56i+5 

12.38 

MRF455 

14.08 

1 S 1 544A 

3.00 

2N5842/MM1607 

8.78 

MRF455A 

14.08 

P40075 

3.85 

2N5847 

11.15 

MRF474 

3-00 

1N41SEMR 

7.85 

2N5919 

30.00 

MRF475 

3.25 

MA41482 

3.00 

2N59i+6 

14.69 

MRF476 

2.25 

MA41482R 

5.00 

2N5849/MM1620 

21.29 

MRF477 

10.06 

2NS862 

5K91 

MRF479 

4.68 

MOTOROLA   RF 

MODULES 

2N6080 

7.7^ 

MRF485 

3-50 

MHW602 

2N6082 

11.30 

MRF502 

1.08 

20  W  output 

at    174  MHz 

2N6083 

13.23 

MRF604 

2.00 

12.5  VDC      2C 

1,6  dB  Gain 

2N6084 

14.66 

MRF629 

3.00 

$42.00 
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North  32nd  Street/Unit  -1    Phoenix,  Arizona  85008  (802)  958-8423 

Wo  accept  checks,  MaeterCherge,  and  Visa 

Prices  subject  to  change  without  notice 


HAH  MICROWAVE  RECEIVERS 

2 1 00 -2 WO  HH2 

28  d8  Gain 

2,5  to  }  dB  Noise 

Assembled  and  tested  wi th  90  day  guarantee   $269.95 
$5.00  shipping  with  charge  card  or  money  order. 

RECEIVER  KIT   $169.95    Includes  Yagi  antenna,  power  supply  box,  P.C.B.  and  parts, 
down  converter  P.C.B.  and  parts,  and  complete  instructions. 


HISCELLANEOUS  PARTS  FOR  HHR 

TUBES 

12BY7A 

$   4.50 

Yagi  antenna 

$  59-95 

2E26 

$  5.00 

81  lA 

12.95 

Power  supply  box 

12.95 

3-5QOZ 

too. 00 

6146 

5.00 

Power  supply  P.C.B. 

4.99 

3B28 

7.00 

6146A 

5.25 

Power  supply  transformer 

3.99 

3X2500A3 

125,00 

61468 

7.95 

Power  supply  ki  t 

**9.95 

3X300OF1 

200.00 

6146W 

12.95 

Power  supply  assembled  and  tested 

59.95 

4-65A 

30*00 

6360 

7.95 

Down  converter  P.C.B. 

19.95 

4-125A 

40.00 

6939 

8.00 

Down  converter  kit 

79.95 

4-250A 

60.00 

8072 

45.00 

Down  converter  assembled  and  tested 

114.95 

4-400A 

80.00 

8295/PL172 

300.00 

Comp 1  e  te  1 ns  t  rue  1 1 ons 

10.00 

4- 1 00OA 

200.00 

8950 

10.00 

HRf  901 

3-99 

4CX250B 

43-00 

8877  OUT 

300.00 

HRF902 

12.50 

4CX250R 

45,00 

7289 

6.99 

HRF9H 

k.3$ 

4CX350A 

50.00 

6KD6 

6.00 

7812 

K99 

4CX1000A 

150.00 

6LF6 

6.00 

HBO  101 

1,99 

4X 1 50A 

20.00 

6LQ6/6JE6 

6 .  00 

MB  1 101 

4.99 

4X1 50G 

30.00 

8908 

13.00 

2835/1N57H 

1.99 

572B/TI60L 

39.00 

6550A 

8.00 

!  K  Pot 

3.00 

Other  numbers 

on  request 

Matching  transformers,  75  Ohm  -  300  Ohm 

1.99 
2.99 

Two-way  sp 1 i  t  te rs 

Chassis  type  F  connectors 

2/. 99 

NEW  ELECTRICAL  POWER 

STRIP 

Cable  type  F  connectors 

V,  99 

9  OUTLETS  WITH  BUJLT 

IN  CIRCUIT 

Barret  type  F  connectors 

.76 

BREAKER  AMD 

INDICATOR  LAMP 

One  6  foot  RG59  with  connectors  and 

$21-95  each 

one  50  foot  RG59  with  connectors 

18.99 

QUANTITY  PRICES  AVAILABLE  FOR  10  AND 

UP 

Check,  money  order,  or  credit  cards.   (MasterCharge  and  VISA  only)   NO  C,0,D,'s.   No  personal 
checks  or  certified  personal  checks  for  foreign  countrys  accepted.   Money  order  or  cashier's 
check  In  U.S.  funds  only.   Letters  of  credit  are   not  acceptable.   Minimum  shipping  by  UPS  is 
$2.00  plus  35C  insurance  per  $100.00.   Please  allow  extra  shipping  charges  for  heavy  items. 
All  parts  returned  due  to  customer  error  will  be  subject  to  a  15%  restock  charge. 

If  we  are  out  of  an  item  ordered  we  will  try  to  replace  it  with  an  equal  or  better  part  unless 
you  specify  not  to,  or  we  will  back  order  the  item.   PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE.   Prices  superseade  all  previously  published.   Some  items  offered  are  limited  to  smalt 

quantities  and  are  subject  to  prior  sale.  FOR  OUT  OF  STATE  USE  OUR  NEW  800  NUMBER  FOR  PHONE 
ORDERS.   800  528-3611   (For  charge  orders  only,  NO  C.O.D.) 
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r,  iiv  jij    the  first  name  in  Counters ! 


PRICES 

rT-W*i[Bd,  1  nnr*«nBMJ 

4j^<j.; 

<-T  •+■>  K  it  SKI  Ja>  puns  *%f - 

iirvly 

IM  -J*- 

\t~   1   A.C  idaptcr 

?<tt 

HP  1   Kkmlp«a   -AC 

AdAI-ftr.ChiFppr 

|Z.« 

OV  1.  M .iom-  power  Oweei 

•in.-  '-n-i- 

M.ftS 

L^iorrtfll  tun*  bsee  uiptic 

I4.9J 

9  DIGITS  600  MHz 


The  CT-90  is  the  moat  versatile,  Feature  packed  counter  available  for  less 
than  S3 00,00!  Advanced  design  features  include;  three  selectable  gate  times, 
nine  digits,  gate  indicator  and  a  unique  display  hoki  function  which  holds  the 
displayed  count  after Lhe  inpur  signal  is  removed  Also,  alOmHzTCXOtime 
base  is  used  which  enables  easy  zero  beat  calibration  cheeks  against  WWV, 
Optionally;  an  internal  nicad battery  pack, external  lime  base  input  and  Micro- 
power  high  stability  crystal  oven  time  base  are  available,  The  CT-90, 
performance  you  can  count  on! 


$129^ 

*  WIRED 


SPECIFICATIONS: 


Range: 

20  H*  to  600  MH? 

Sensitivity: 

Less  than  10  MV  to  1 50  MHz 

Less  lhan  50  MV  to  500  MHz 

Resolution; 

0.1  Hz  (10  MHz  range) 

1,0  Hz  (GO  MHz  range) 

10.0  Hz  (600  MHz  range) 

Display: 

9  digits  0,4'   LED 

Time  base; 

Standard  10.000  mHz,  1.0  ppm  20^40'C. 

Optional  Micro-power  oven-0. 1  ppm  2CMO*G 

Power 

8-15  VACG  250  ma 

7  DIGITS  525  MHz  $99 


WIRED 


SPECIFICATIONS: 


Range: 
Sensitivity: 

Resolution: 


Display: 
Time  base: 
Power: 


20  Ha  to  525  MHz 
Less  than  50  MV  to  150  MHz 
Less  than  1 50  MV  to  500  MHz 
1,0  Hz  (5  MHz  range) 
10.0  Hz  (50  MHz  range) 
100,0  Hz  (500  MHz  range) 
7  digits  0.4"  LED 
t.0ppmTCXO20  40"C 
12  VAC!®  250  ma 


The  CT-70  breaks  the  price  barrier  on  lab  quality  frequency  counters. 
Deluxe  features  such  as;  three  frequency  ranges  -  each  with  pre- amplification, 
dual  selectable  gate  times,  and  gate  activity  indication  make  measurements  a 
snap.  The  wide  frequency  range  enables  you  to  accurately  measure  signals 
from  audio  thru  UHF  with  1.0  ppm  accuracy^  thaf  s  .0001%!  The  CT 70  is 
the  answer  to  all  your  measurement  needs,  in  the  field,  lab  or  ham  shack. 


PRICES: 

CT-70  wired,  I  year  warranty 
CT-70  Kit.  90  day  pans  war- 
ranty 

AC-1  AC  adapter 
BP-1  Nicad  pack  +  AC 
adapter/  charger 


S99.95 


7  DIGITS  500  MHz  $7955 


WIRED 


PRICES: 

MINM00   wired,   1    year 

warranty  $79.95 

MINI- 100  Kit,  90  day  pan 

warranty  59.95 

AGZ  Ac  adapter  for  MINI- 

100  3.95 

BP-Z  Nicad  pack  and  AC 

adapter/  c  harger  12-95 


Here's  a  handy,  general  purpose  counter  thai  provides  most  counter 
functions  at  an  unbelievable  price  The  MINI- 1 00  doesn't  have  the  full 
frequency  range  or  input  impedance  qualities  found  in  higher  price  units,  but 
for  basic  RF  signal  measurements,  it  can't  be  beat.1  Accurate  measurements 
can  be  made  from  1  MHz  all  the  way  up  to  5  00  MHz  with  excel  lent  sensitivity 
throughout  the  range,  and  the  two  gate  times  let  you  select  the  resolution 
desired.  Add  the  n  icad  pac  k  option  and  the  MINI- 1 00  m  akes  an  idea  I  add i  ti  on 
to  your  tool  box  for  "in- the  field"1  frequency  checks  and  repairs. 


SPECIFICATIONS: 


Range: 

Sensitivity: 
Resolution: 

Display: 
Time  base: 
Power: 


1  MHz  to  500  MHz 
Less  than  25  MV 
100  Hz  (slow  gate) 
L0  KHz  (fast  gate) 
7  digits,  0.4"  LED 
2,0  ppm  20-40°  C 
5  VDC  &  200  ma 


8  DIGITS  600  MHz  $159!^ 


WIRED 


SPECIFICATIONS: 

Range: 

20  Hz  to  600  MHz 

Sensitivity: 

Less  than  25  mv  to  150  MHz 

Less  than  1 50  mv  to  600  MHz 

Resolution: 

1 .0  Hz  (60  MHz  range) 

100  Hz (600  MHz  range) 

Display: 

8  digits  0.4"  LED 

Time  base: 

2X>  ppm  20  40nC 

Power 

110  VAC  or  12  VDC 

TheCT-50  is  a  versatile  lab  bench  counter  that  will  measure  up  to 600  MHz 
with  8  digit  precision.  And,  one  of  its  best  features  is  the  Receive  Frequency 
Adapter*  which  turns  the  CT-50  into  a  digital  readout  for  any  receiver.  The 
adapter  is  easily  programmed  for  any  receiver  and  a  simple  connection  to  the 
receiver's  VFO  is  all  that  is  required  for  use.  Ad  ding  the  receiver  adapter  in  no 
way  [Limits  the  operation  of  the  CT-50,  the  adapter  can  be  conveniently 
switched  on  or  off  The  CT-50,  a  counter  that  can  work  double- duty! 


PRICES; 


CT-5  0  wired,  I  year  warranty      S 1 59.95 
CT-50  Kit.  90  day  parts 
wan-anty  1 1 9.95 

RA-),  receiver  adapter  kit  14.95 

RA-3  wired  and  pre-  program- 
med (send  copy  of  receiver 
schematic)  29.95 


DIGITAL  MULTIMETER  $99f  IRED 


iiiiiir 


PRICES: 

' 

DM-700  wired  1  yearwarranty 

$99.95 

DM- 700  Kit.  90  day  parts 

warranty 

79,95 

AC-1,  AC  adaptor 

3.95 

BP-3.  Nicad  pack  +AC 

adapter/ charger 

1995 

MP-L  Probe  kit 

2.95 

The  DM-70O  offers  professional  quality  performance  at  a  hobbyist  price. 
Features  include;  26  different  ranges  and  5  functions,  all  arranged  in  a 
ninvermmt,  easy  to  use  format.  Measurements,  arc  displayed  on  a  large  3^ 
digit,  \&  mch  LEO  readout  with  automatic  decimal  placement,  automat k 
polarity,  over  range  indication  and  overload  protection  up  to  1250  volts  on  all 
ranges,  making  it  virtually  goof-proof!  The  DM  '700  looks  great,  a  handsome 
jet  black,  tugged  ABS  case  with  convenient  retractable  tilt  hail  makes  it  an 
ideal  addition  ro  any  shop. 


SPECIFICATIONS: 


DC/ AC  volts: 

DO  AC 

Current 

Resistance: 

Input 

impedance: 

Accuracy: 

Power 


IOOuV  to  1 


ranges 


0.1  uA  to  2,0  Amps,  5  ranges 

0.1  ohms  to  20  Megohms,  6  ranges 

10  Megohms,  DC/AC  volts 
1 0. 1  %  basic  T>C  volts 
4   C  celts 


AUDIO  SCALER 


For  high  resolution  audio  measurements,  multiplies 
UP  in    frequency. 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0.01  Hz  resolution! 

£29.95  Kit      S39.95  Wired 


ACCESSORIES 

Telescopic  whip  antenna  -  BNC  plug. , 3   7.95 

High  impedance  probe;  light  loading 1 5 .95 

Low  pass  probe,  for  audio  measurements , .  1 5 .95 

Direct  probe,  general  purpose  usage  .....,..,. ,  T . . . , . , 1 2.95 

Tilt  bail  for  CT  70,  90,  MINI-10C 395 

Color  burst  calibration  unit,  calibrates  counter 

against  color  TV  signal. -.  i ....... .  1 4.95 


COUNTER  PREAMP 

For  measuring  extremely  weak,  signals  from  10  to  1,000 
MHi.  Small  srce>  powered  by  plug  Transformer-included. 
■    Flat  25  db  gain 

•  BNC  Connectors 

*  Great  for  sniffing  RF  with  pick-up  loop 

£34.95  Kit     £44.95  Wired 


miYJL  EslBsifcnfas 

BOX  4072   •    ROCHESTER.  NY  14610     *"* 


PHONE  ORDERS 
CALL  7  L 6-5 S^3950 


TERMS  Satiifacrtan  guaranteed  onaminfl  for  10  doyi  if  not  pleaied 
t«tutn  in  original  farm  far  refund  Add  5%  !o^  shipping  - 
insurance  \a  a  maximum  ol  1 1  0,  Ovt'teat  add  1  $%.  COD,  add 
$2.  Order*  under  $10.    odd  5  1 .50.  NY  rttidtnt*  odd  7%  lax. 
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ATTENTION  IC-2A  OWNERS: 


IC-2A  TONE  DECKS  ARE  HERE! 


CUSTOM  DESIGNED  TO  FIT  WITH  NO  TROUBLE! 


ITS  HERE  NOW! 

The  question  used  to  be, 
"When  is  Icom  coming  out 
with  a  hand-held?",,, Now 
that  ifs  become  one  of  the 
hottest  two  meter  rigs  a- 
round,  the  big  question 
now  is,  "When  will  a  sub- 
audible  tone  option  be  a- 
vailable  for  my  IC-2A?" 
The  answer  is :  Spectronics 
has  it  now! 


FULLY  TUNABLE! 

We  are  proud  to  be  first  in 
offering  you  a  fully  tun- 
able miniature  sub-audible 
tone  deck  specifically  de- 
signed to  fit  the  Icom  IC- 
2A  hand-held  transceiver. 
If  you  own  one  of  the  other 
synthesized  hand  helds, 
you'll  be  delighted  to  know 
that  you  can  put  it  in  your 
unit  as  well. 


QUALITY  TO  LAST! 

This  unit  is  manufac- 
tured by  Transcom,  lncM 
to  their  exacting  standards, 
and  is  guaranteed  to  be 
stable  to  within  ±  1  Hz, 
after  proper  tuning.  All  units 
are  pre-set  to  your  speci- 
fied tone,  and  require  no 
further  adjustment  for  f re- 
gency. 


ANOTHER 

SPECTRONICS 
FIRST! 


TOP  VIEW 


SIDE  VIEW 

Fits  plain  or  TT. 

Fully  tunable! 
No  tone  elements 
to  buy  -  ever! 

Also  fits  other 
synthesized  hand- 
helds  as  well. 

Easy  to  install;  no 
cutting,  chopping, 
or  remote  parts! 

Accurate  to  ±1  Hz. 


95 


Plus  $2.00 
S&  H 


PHONE:  (312)  848-6777 

i 


INC.  —  1009  GARFIELD  ST 
OAK  PARK,  ILL.-60304  +*, 
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AZDEN   *     NEWI     •AZDEN 


W!     *  AZDEN    *     NEW!     *  AZDEN 


THE  GIANT 


COMPANY 


REVOLUTIONIZES  THE  STATE  OF  THE  ART 

AWE  AND  AZDEN.  INTRODUCE  THE  BRILLIANT  NEW  PCS* 2800 

MICROCOMPUTER  CONTROLLED 

SUPERIOR  COMMERCIAL  GRADE 


[il 


i 


FM  TRANSCEIVER 


SCAN 


Nl-MN 


•  #  *  • 


_'  •  u  u 


rowBWa    RFAH/BQL      HGH/U&*      VOL19QL 

•^    -  »  ~      *   IfVEXT     , 


Ifl&CONT 


\J;    \-J; 


nm-jief  tfmg» 


COMPARE  THESE  FEATURES 
WITH  ANY  UNIT  AT  ANY  PRICE 


•  FREQUENCY  RANGE:  Receive  and  transmit:  28.000  to  29,995 
MHz,  10KHi  steps  with  built-in  +  100  KH*  repeater  offset. 

•  ALL  SOLID  STATE-CMOS  PL  DIGITAL  SYNTHESIZED. 

•  SIZE:  UNBELIEVABLE*  ONLY  6  3/4"  x  2  3/8"  x  9  3/4*\COMPARE! 

•  MICROCOMPUTER  CONTROLLED:  AM  scanning  and  frequency- 
con  troi  functions  are  performed  by  microcomputer 

•  DETACHABLE  HEAD:  The  control  head  may  be  separated  from  the 
radio  for  use  in  limited  spaces  and  lor  security  purposes. 

•  SIX-CHANNEL  MEMORY:  Each  memory  ts  re-programmable. 
Memory  is  retained  even  when  the  unit  is  turned  off. 

•  MEMORY  SCAN:  The  six  channels  may  be  scanned  In  either  the 
"busy"  or  "vacant"  modes  for  quick,  easy  location  of  an  occupied 
or  unoccupied  frequency.  AUTO  RESUME.  COMPARE! 

■  FULL-BAND  SCAN:  All  channels  may  be  scanned  in  either  "busy" 
or  "vacant"  mode.  This  is  especially  useful  for  locating  repeater 
frequencies  in  an  unfamiliar  area,  AUTO  RESUME.  COMPARE] 

•  INSTANT  MEMORY-1  RECALL:  By  pressing  a  button  on  the 
microphone  or  front  panel,  memory  channel  1  may  be  recalled  for 
Immediate  use. 

•  MIC-CONTROLLED  VOLUME  AND  SQUELCH:  Volume  and 
squelch  can  be  adjusted  from  the  microphone  for  convenience  in 
mobile  operation. 

•  DIRECT  FREQUENCY  READOUT:  LED  display  shows  operating 
frequency,  NOT  channel  number.  COMPARE! 

•  TEN  (10)  WATTS  OUTPUT:   Also  1    watt  low  power  for  shorter 


distance  communications.  LED  readout  displays  power  selection 
when  transmitting 

DIGITAL  S/RF  METER:  LEDs  indicate  signal  strength  and  power 
output.  No  more  mechanical  meter  movements  to  fall  apart  I 
LARGE  V2-INCH  LED  DISPLAY:  Easy-to-read  frequency  display 
minimizes  "eyes-off-the-road"  time. 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MIC  OR  FRONT 
PANEL:  Any  frequency  may  be  selected  by  pressing  a  microphone 
or  front-panel  switch. 

SUPERIOR  RECEIVER  SENSITIVITY:  0.23  uV  for  20-dB  quieting. 
The  squelch  sensitivity  is  superb,  requiring  less  than  0  1  uV  to 
open.  The  receiver  audio  circuits  are  designed  and  built  to  exacting 
specifications,  resulting  in  unsurpassed  received-signal 
intelligibility. 

TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality 
15  optimized  by  the  same  high  standard  of  design  and  construction 
as  is  found  in  the  receiver.  The  microphone  amplifier  and  com- 
pression circuits  offer  intelligibility  second  to  none, 
OTHER  FEATURES:  Dynamic  Microphone,  buill  in  speaker, 
mobile  mounting  bracket,  external  remote  speaker  Jack  (head  and 
radio)  and  much,  much  more.  All  cords,  plugs,  fuses,  microphone 
hanger,  etc.  included.  Weight  6  lbs. 

ACCESSORIES:  15T  REMOTE  CABLE-. ..$29.95.  FMPS-4R  A/C 
POWER  SUPPLY. ...$39.95.  TOUCHTONE  MIC.  KlT._$39>95, 
EXTERNAL  SPEAKER.. ,.$18.00. 


AMATEUR-WHOLESALE  ELECTRONICS  order  now  toll  free 


8817  S.W.  T  29th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  #  Tele*.  80-3356 
HOURS:  6-6,  Men,  -  Thurs. 

U.S.  DISTRIBUTOR 

DEALER  INQUIRIES  INVITED  1*6 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


RAMSEY 
ELECTRONICS 


PARTS  WAREHOUSE 


^62 


We  now  have  available  s  bunch  of  goodies  too 
good  to  bypass.    Items  are  limited  so  order  today 


PO  BOX  10101 
Rochester,  NY   14610 

716-586-3950 
716-381-7265 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  super  high  performance  FM  wire- 
less mike  kil1  Transmits  a  stable 
signal  up  to  30G  yards  wdh  excep- 
tional audio  qualrty  by  means  of  its 
built  in  electret  mike  Kit  mciudes 
case,  mike  on-ofl  switch,  antenna. 
battsry  and  super  Instruction*  This 
is  the  fmest  unit  avertable 

FM  3  Kil  S14.95 

FM-3  Wrred  and  Tested  19.95 


FM  Wireless  Mike  KM 

ransmils  up  to  300"  to 

ny  FM  broadcast  ra- 

10,    uses  any  (ype  ol 

like     Runs  on  3  lo  9V 

as  added  sensttrve  mike  prearnp 

lage. 

M-1  kit    $3.95 


Type  FM-2 


FM  2  kil     $4.95 


Color  Organ 

See  music  come 
alive!  3  different 
lights  flicker  with 
musjc.  One  Frght 
each  lor.  high, 
mid-range  and 
lows.  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W  runs  on 
110  VAC 

Complete  kit. 
ML-1 
$9.95 


Video  Modulnlor  KM 
Concerts  any  TV  to  videc?  monitor     Supar 
si  able,  ianabio  over  -ch   4-§     Runs  cm  5- 
15V.  accepts  std  video  signal   Best  unit  on 
The  maffcet1   Complete  kit   V 0-1         *795 


Led  B I  Inky  Kit 

A  great  attention  get- 
ter which  alternately 
flashes  2  jumbo  LCDs 
Use  for  name  badges 
buttons,  warning 
panel  iKjhts,  anything! 
Runs  on  3  to  15  volts. 
Complete  kil.  BL-1 
$2.95 


Super  Sleuth 
A  super  sensitive  ampli- 
fier which  will  pick  up  a 
pin  drop  al  15  feet!  Great 
for  monitoring  baby's 
room  or  as  general  pur- 
pose amplifier.  Full  2  VV 
rms  output,  runs  on  6  to 
15  votfc$,  uses  6-45  ohm 
Speaker 
Complete  kit.  BN-9 

15 .95 


CPO-1 

Runs  on  3-i2  Vdc  i  wall  oul   1  KHZ  qood  lor  CPO. 

Alarm.  Audio  OsciNalor     Complete  kil  $2.95 


Whisper  Light  Kit 

An  interesting  kit.  small  mike 
picks  up  sounds  and  converts 
them  to  light  The  iouder  the 
sound,  the  brighter  the  light. 
Includes  make.  controls  up  to 
300  W.  runs  on  110  VAC. 
Complete  kit,  WL-1 
$6.95 


Universal  Timer  Kit 

■'rovides  the  basic  parts  and  PC 
iidard-  required  to  provide  a  source 
3 1  precision  timing  and  pulse 
3 feneration  Uses  555  timer  IC  and 
ndudes  a  range  of  paris  lor  mosl 
rming  needs. 

JT-5  Kit  $5.95 


Mad  Blaster  KM 

Produces  LOUD  ear  shattering  (ind 
attention  getting  siren  like  sound 
Can    supply    up    to    15    wads    of 
obnoxious  audio  Runs  on  6-15  VDC 


Mfl»1   KjI 


S4.95 


Tone  Decoder 

A  complete  tone  deco- 
der   on    a    single    PC 

board.    Features.    400-  u 
5000      Hz      adjustable" 
range  via  20  turn  ppi."  voltage  regu- 
lation, 567  IC     Useful  for  touch- 
tone    burst    detection,    FSK,    etc 
Can  also  be  used  as  a  stable  lone 
encoder     Runs  on  5  to  12  volts 
Complete  kit   TD-1      SS.95 


Call  Your  Phone  Order  in  Today 

TEF-.MS:  Satisfaction  guaranteed  or  money 
refunded    COO  add  Si  50    Mminuim  order 
56  QG    Offers  under  S10  00  add  5  75    Add 
5g-s  for  postage    insurance   handling 
Overseas  add  f5°o    NY  residents  add  >o  ta> 


CLOCK  KITS 

Your  old  favorites  are  here  again.    Over  7.000  Sold  to  Date. 
Be  one  of  the  gang  and  order  yours  today? 

Try  your  hand  at  buiiding  the  finest  looking  clack  on  the 
market  Its  satin  finish  anodized  aluminum  case  fooks  great 
anywhere,  while  sex  4Jr  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit,  no  extras  needed,  and  it  only 
takes  1-2  hours  to  assemble  Your  choice  of  case  colors; 
silver,  gold,  black  (specify). 

Clock  kit,  12/24  hour  DC-5  $24.95 

Clock  with  10  min.  ID  timer,  12/24  hour   DC-10  S29.95 

Alarm  clock,  12  hour  only,  DC-8  $29,95 

12V  DC  car  clock,  DC-7  $29.95 

For  wired  and  tested  clocks  add  $10  00  to  kit  price 

SPECIFY  12  OR  24  HOUR  FORMAT 


Car  Cfock 

The  UN-KIT,  only  5  solder  connections 


Siren  Kit 

Produces  upward  and  downward 

wail    characteristic    of    a    police. 

scren  5  W  peak  audio  Output,  runs 

on    3-15    volts,    uses    3-45    ohm 

speaker. 

Complete  hit.  SM-3  $2.95 


60  Hz  Time  Base 

Runs  on  £-1$  VPC    Low  curreM  \2  Smaj  ' 
mm-mon]H  3€UUfBCf  TB-?  Kil  fj  W 

TB-f  A*&  59,95 


Here's  a  super  looking  rugged  and  accurals  auto  clock  wt*ict>  is  a  snap  to  build  and 
in$taH  Clock  rnovgme-ni  15  completely  a sse?mt>red  you  only  solder  3  wires  ana  2 
switches,  lcikpf.  about  15  minutes'  DispFay  i&  bright  ween  wilh  automadc  bngrilrte&s 
control  photocell  —  assures  you  ol  a  tnqhly  *&&o:abie  display,  day  or  mghr  Comes  in  a 
sarin  iinisn  anodireo  aiumcnum  case  which  can  be  auacnetf&  different  ways  using?  sided 
tape    Choice  ol  s>>ve*"  black  or  gold  case  Ispecfyl 


DC-3  kil    12  hour  rGfm£l 
DC- 3  wired  and  tested 


£22-95 
S29  95 


Calendar  Alarm  Clock 

The  cfock  that's  got  il  nil:  6-.5u  LEDs, 
\2i2A  hour  snooze  24  hour  a  farm.  4 
year  calendar,  battery  backup  and 
lots  more  The  super  700 1  chrp  t$ 
used  Size:  5x4*2  inches.  Complete 
Kit.  less  case  inot  available) 
DC  9  $34.95 


tinder  Dash  Car  Clock 

1  ?.'  ?,A  ri..ii .  r  r  T>r  n  t>  a  nfiai  ■  n  n  J  pi  a  jeic  c.  as*  feai  ij<  es 
6  |ut^EM>  ftr£b  LED£  higt:  accuracy  ^  0fJ1%|  easy 
i  wife  hookup  display  nlanks  wnf.  ignniorv  .irn.1 
sij  per  1  nai  rud  ions  Options!  tljmrner  stomal  icaMy 
ad|u^l5  thapiay  'o  ambient  hgnl  leud 
DCi'  clod-  *-lh  i»rg   pfflcljel  J2T.95  ki| 

DM-i  (timmei  adapter  JJ.M 

Acini  £10  00  ASiV    3Tir3  Ti-sl 


PARTS  PARADE 


Video  Terminal 

A  4:urriFilririy5GJ*'ron]iimed  s(and  alaTie  vifJpo  terminal  cafd  Hequi^esonlv  an  A5C\\  kijyiK.iHir?;irKlTV 
s^r  1-3  tier.Dmff  a  f  n-mpretft  reim inal  unii  F>ai uti?s  ;i rr  s my I*-  5V  jjppl y  X T AL  cantrrjIJEd  5vnf  a nd  tva u-d 
i.iiHi  im  WITOi  cn-mpl^r,H  compter  anct  kSytfoard  con-tfol  of  cursor  Pa»iiy  errfli  conitfll  -dnd  Mi^piay 
Accepls  and  r^erieraifs^^nai  ASCII  1  m,j^ fi^na lift!  k^vhosrtl  iipur  Tfip&di6  ishjfl  r'a1  i?v  10  :>nfrs  *i1h 
scnsltmij  ii|ip*f-  jnd  lower  Cfls?  lOpHDna^l  and  has  'PS '.235  and'&dma  toe  .n\atiac.P5  on  fteia+ij  KMs 
mc'kjirie  socltels  and  compJels  dJocymflnralifnn 

RE  6I16   i<rrm*riar  t.$ri)  hii  .'afld  S60  00  rnr  wired  unil>  (149.94 

lowilr  Cifs*  Opnon  t15.*& 

Pdwftr  Hllprply  J14. 9* 

RF  ModLiiaior  hi|  if  95 


IC  SPECIALS 


?4 

30 
15 

i£ 

11 

HO 
JH 


LINEAR 


4* 


10 


J  .35 
(ISO 
11.50 

S  .45 
*1  00 
S1.00 
$1  0Q 
*125 
$2.00 
t  .50 
$.50 
(295 
12.95 


TTL 


7430O 

74i7 

7475 

7490 

74196 


$  .40 
$  .65 
S  .50 

$  .50 
SI  35 


Resistor  Assi 

Assortment  0/  Popular  values  ■  % 
watt  Cut  lead  for  PC  mounlrng,  '/■/' 
center  '.:■"  leads,  bag  of  300  or 
more 

$1  50 


Cryslals 

3579545   MHZ  Si. 50 

10.00000    MHZ  $5.00 

5.248800    MHZ  $5.00 


SPECIAL 


CMOS 


'it 

■t3 
46 

5& 

11 
IB 
39 


READOUTS 

D  35S    J     CC  *1.» 

□  SOT.'-STO  5-CA  1.0d 

,N  7J/HP7730   M"C  A  1,00 

7651    A3-C  A  a.M 


1  tC90 

10116 

7206 

72C7A 

7216D 

7107C 
5314 
5375AB' 
7001 


$15.00 
£  1.25 

$17.50 
S  5.50 
$21.00 
$12.50 
$  2.96 
$  2.95 
$   6.50 


FERRITE  BEADS 

Wirh  into  and  3f>ei:t       15.|1.D0 


Switches 
Mini  togqle  5PDT  S1,00 

Red  Pushbuttons  N.O        3/$1.00 


Earphones 

3'  leads.  8  ohm.  good:  jot  small  lone 
speakers  al^rm  clocks,  eic 
'  5  for  $1.00 


Mini  a  ohm  Speaker 

Appro*    ?''"  diam    Round 
type  lor  radios  mike  etc 
3  for  S2  00 


AC  Adapt<rs 

Good  Por  clocks  mead 
chargers, a* I  110  VAC  plug 
one  end 

B5  vdc  ifii2Q  mA  *1.00 

16-  vac  H  160mA  $2.50 

1?   vac  (w  2S0rnA  $3.00 


Soi«d  State  Buzzers 
small    buzz&r   4S0    Hr     SS    riB     sound 
putpyi  on  5-1?  vcjt  al  10-30  mA   TTL 
i:t::nf  .  i  •:  1  r  ■  ■  s  •  S1-5C 


Audio 
Prescaler 

Make     high     resoiutron     audio 
measurments.  great  for  musicaf 

instrument  tuning.  PL  tones,  etc 
MultipFies  audio  UP  in  frequency, 
selectable  x10  or  x100.  gives  01 
HZ  resolution  with  1  sec  gafe 
time!  Hrgh  sensitiviiy  of  25  mv,  1 
meg  input  z  and  built-in  filtering 
gives  great  performance  Runs 
on  9V  battery,  all  CMOS 
PS-2  kit  $29.95 

PS-2  wired  $39-95 


$00  MHz 
PRESCALER 


Extend  the  range  of  your 
counter  to  600  MHz  Works 
with  all  counters  Less  than 
150  mv  sensitivity  specify- 
10  or  -100 

Wired,  tested,  PS-IB  $59,95 
Kit,  PS-1B  $44.95 


Slug  Tuned  Coils 

Small  3/lfi"   Hex  Slugs  lurried  coil 
3  turns  10  for  51-00 


AC  Outlet 

Pane*  Mount  with  Leads 

4/S1.00 


CAPACITORS 

TANTALUM 

Dic&ed  Edo*v 
1,5  uF  25V  3/S1.00 
1.8  uF25V3r$1.Qn 

.22  uF  25V  3/$  1.00 


ALUMINUM 

EJe-ClrOlylic 

KXJQ  uF   15V  Rad^    t.50 

500  uT  JOV  AkihJ        ISO 

150  uF  1$U  Aulas  S/J1  fXi 

10  uf  liVftfldrallO^tl  W 


DISK  CERAMIC 

■:n   i  6V  disk     25,'St  00 

i  lev  is;iiT  oo 

001  T6V  W/ll.OO 

100  pF  3&i'$t.00 

0*7  16V  20/(1  DO 


Socket* 

8  Pin  10/12. M 

14  Pin  107S2.00 

16  Pin  10/S2.00 

24  Pin  4/S2.O0 

28  Pin  4/S2.O0 

40  Pin  3/$2.O0 


fRANSlSTORS 


390*  W*J 

13/IiOO 

190fi  >PNI" 

is/Si.oo 

U03  PM-P 

IS^tlW 

U10  Nl>« 

15..'*1.K) 

l«1RFET 

4/fl.OO 

&4D1  PUP 

i'$!.O0 

5026  C-F 

4/S1.00 

37 It  NPM  SfliCdn 

1150 

^1?$  UHF  NPN 

J/».*0 

*er  Tab  NPN  #0W 

3/11  00 

«»r  Tab  PNP  40 W 

3/100 

f    ■W:?NUite 

t» 

U  3*H  Tvp« 

sojtau 

P  3SW  Type 

Myji.M 

W55 

t.io 

J64B  UJT 

J.'J?.00 

Diodes 

5  1  V  Zener  20/$1.00 

1N914  Type  50/S1.00 

1KV2Amp  e/$1,00 

100V  1Amp  1S/it.0O 


OC-OC  Convcrl#r 

■5  vdc  input  prod  -9  vac  @  30ma 
b9  vdc  proOuc&s  - 1 5  vdc  ■£•  3Srr»a  Sl.SS 


25K  ?0  Turn  Trim  P0(    H  00 
IK    20  Turn  Trim  F*c?l     3>  .SO 


Ceramic  IF  Fillers 

Mini  ceramic  filters  7  kHz 
B.W.  455  kHz  11 ,50  ea. 


$K 


Trlrnmaf  Cap* 

Spragye  -  3-40  pi 

Stable  Poty propylene 

.SO  u. 


30  Watt  2  mtr  PWR  AMP 

Simpte  Class  C  power  amp  features  8  times  power  gain  1  W  in 
for  8  out,  2  W  in  for  15  out.  4W  in  for  30  out.  Max  output  of  35  W. 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay. 
PA-1 ,  30  W  pwr  amp  kit  $22.95 

TR-1.  RF  sensed  T-R  relay  kit  6.95 


MRF-23&  transistor  as  used  in  PA-1 
B-lQdbgain    150  mlv  S11.9S 


RF  actuated  relay  senses  RF 

(1WJ  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 

TR-1  Kit     $6.95 


Power  Supply  Kit 

Compete     triple     regulated     power 
s  u  p p  ry  p  ro vides  va  r  i  a  b  le  6  to  1 8  vous  at 

200  ma  and  +5  at  1  Amp,  Eaceltent  load 
regulation,    good    filtering   and*   small 
size.   Less  transformers,  requires 6  3V 
tt  1  A  and  24  VCT 
Complete  kil   PS-3LT  $B35 


Crystal  Microphone 

Small  t"  dJameter  'V  thick 
crystal  rmke  cartrrdge    1.75 


25  AMP 

100V  Bridge 

$1.50  each 

Mini-Bridge  50V 

1  AMP 

2  for  $1.00 


Coair  Connector 

Chassis  mount 

BNC  type  $1.00 


Mint  RG-174  Coax 
10  ft.  lor  $1.00 


9  Voll  Qaflvry  Clip* 

Nice  quality  clips  s  far  11.00 

W-  Rubber  Grommels        10  lor  it  00 


PJIIi  fljig 
Aist   oi  chLJhes  disc  ^.aps   :arii     tmsitfofi 
Ifansislors   diodes    WCA  cac$  etfi 
Jm  bflq  n00  pej  11.00  ig   bag  '3iXi  pel  13.H 


Conntclon 
fi  pro  lype  goFd  ccntacta  far 
mA-lOD3  car  tlOCk  module 
price  .75  *• 


OP-AMP  Special 
BI-FET  LF 13741  -  Direct  prn  for  pm  741  compatible,  but  500.000  MEG 
input  z.  Super  low  50  pa  mput  current,  low  power  drain. 
50  tor  only        19.00  10  for         $2.00 


LerJi    ■  your  choice,  please  specify 

Mini  Red.  Jumbo  Red.  High  Intensity  Red.  Illuminator  Red  fl/$1 

Mini  Yellow.  Jumbo  VeNow.  Jumbo  Grean  fiv'Sl 


Vajrvcton 
Motorola  MV  2209  30  PF  luminal  cap  20-80  PF 

.50«ch  or  3/11.00 


Tunahl^  rpnge 


7SMG 
79MG 
723 
309  K 
7^05 


{1.25 
$175 
$.50 
$115 

$1.00 


Regulator* 


7812 

7015 
7905 
7912 

7915 


$1.00 
$100 
$125 

$t. 25 
$1.25 


Shrink  Tubing  Nubi 

Nice  precuE  pees  of  shrink  si?e   1"  *  "/*" 

shfink  to  VJ  Greei  for  sptices      $0/11-00 


Mini  TO -92  Neat  Sinks 


Therrnall-ay  Brand 
To- 230  Meal  Sinks 


S  1at  $i.oc 

1  for  Si. 00 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  -  Photo  diode  +  LED 


$.50  ea, 
SI. 00  ea 


Molei  Pint 

Mclax  aJreBdy  pr$cut  in  lerigth  of  7  Perfscl 
lOr  14  pin  sockets     20  ilrip*  lor  t1  00 


CDS  Prioloc»ll* 

Resistance  varias  *iln  Itght.  250  ohms;  to 
oyer  3  meg  3  lor  tt.00 


eader  Service — seepage  195 
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Here  is  a  chance  to  stock  up  your  lab  at  unprecedented  prices.. .  we've  got  to  move  these  out  to  make  room  for  our  ever- 
expanding  CompuProrM  division.    Limited  quantities -first  come,  first  served-    Sorry,  at  these  low  prices  we  cannot  inciude  spec 
sheets  or  accept  COD /telephone  orders.    Part  numbers  must  Include  the  special  -S  suffix  or  you  will  be  charged  our  regular 
prices.    Parts  may  be  house  numbered  or  have  dual  markings.  This  is  your  chance  to  save! 


TTL 


7403-S 

741 0-S 

741 3*S 

7438S 

7444-5 

745G-S 

7472-S 

7493-S 

7496-S 

74122-S 

741S1-S 

74155*S 

741S9-S 

741 61 -S 

74163-S 

74164-S 

7419Q-S 

74192-S 

74194-S 

7419&-S 

7419BpS 


Quad  2  input  OC 

Triple  3  input  NAND 

4  to  16  line  decodertdemux 

Quad  2  input  NAN  DOG 

Gray  to  decimal  decoder 

And-or-tnvert 

JK  M-S  flip  fiop 

4  bit  binary  counter 

5  bit  shift  register 
Retriggerabte  one-shot 
8  channel  mux 

Duaf  2M  da  mux 

4  to  16  line  decoder/dernux  OC 
Synchro  4  bit  binary  counter 
Synchro  4  bit  binary  counter 
8  bit  shift  register 
Up/do wn  decade  counter 
Up/down  binary  counter 
4  bit  bidirectional  shift  reg 
4  bit  parallel  shift  register 
8  bit  shift  register 


21/S2 

6;$2 

21/S2 

Si$2 

2M%2 

21f$2 

10J$2 

12/$2 

18/S2 

ti$2 

Si$2 

4/S2 

Bf$2 

8/S2 

S/S2 

4/S2 

4/12 

4J$2 

6/$2 

4J$2 


CMOS 


4012-S 
4020-S 
402^S 
4044-S 
4046-S 
4071-S 
4093-S 
4507-S 
451  r>s 
S101-S 


Dual  4  input  NANO 

14  stage  counter 

Triple  3  input  NAND 

Quad  R-S  latch 

Phase  locked  loop 

Quad  2  input  OR 

Quad  2  in  NAND  Schmltt  trig 

Quad  EX  OR 

BCD  up/down  counter 

1024  bit  stat.  RAM  4x256 


12J$2 
4f$2 

12/S2 
4rS2 

2/S2 
12/S2 

452 

4/$2 

2/$2 

tO/$12.5D 


L1NEARS 

(package  lype:  H  -  TQgg,  M  =  minidip,  D  =  dfcp,  TK  =  T066) 


201 H-S 

improved  301  op  amp 

10IS2 

30BHS 

Mlcropower  op  amp 

mi 

703H-S 

RRIF  amp 

mi 

7230-S 

Voitage  regulator 

mi 

741  M-S 

Compensated  op  amp 

15/S2 

145BM-S 

Dual  741 

10/S2 

4558M-S 

Dual  741 

12J$2 

4195TK-S 

Dual  track  15V  reg  vWdata 

2/$2 

TO-220  NEGATIVE 

VOLTAGE 

REGULATORS 


7906-S 

7908-S 

791 2-S 

79M1S-S 

791^5 

7924-S 


-6V  regulator 
-8V  regulator 
-12V  regutetor 
-15V  regulator 
-18V  regulator 
-24V  regulator 


2/$2 

im 

2I$2 
Z/SZ 
2/S2 
2/S2 


OTHER 
SEMICONDUCTORS 


50/52 


General  purpose  silicon  signal  diodes 

GT5306  NPN  darling  ton,  m in  gain 
17000,  25V  200  mA,  T092  package 

NPN  transistor  simHar  2N3904 

PNP  transistor  simitar  2N3906 

4N2&-S  opto-coupler  6  pin  minidip, 
MCT-2/IL-1  pinout 

SN76477-S  complex  sound  generator 

MA  1003  12V  DC  clock  module  w/case 

Opto-lsolator  Grab  Bag  —  50  mixed  opto- 
isolators  from  a  major  manufacturer.  Un- 
marked 6  and  8  lead  minidips  Include  single 
and  dual  types  with  diode,  transistor,  and  darl- 
ington  outputs.  Test  them  yourself  and  save! 
Not  recommended  for  beginners,  50/ £4 


1QG/$a.95 
1Q0J$7.95 
100/S8.95 

5/S2 
1f$  2. 50 
$19.95 


SOLDERTAIL 
SOCKET  SPECIAL 

Now  that  you've  got  the  ICs,  get 
some  sockets  at  a  fantastic  price! 

14  pin:         5Q/S4.95  20  pin;  40/54,95 

16  pin:         5G7S4.95  24  pin:  30754.95 

18  pin:         5Q/$4+95  26  pin:  30754.95 

40  pin:  20;$4.95 


74LS  TTL 


74LS00 

74LS01 

74LS02 

74LS04 

74LS05 

74LS08 

74LS10 

74LS11 

74LS12 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS42 

74LS47 

74LS48 

74LS74 

74LS75 

74LS76 

74LSB6 

74LS109 

74LS123 

74LS125 

74LS126 

74LS132 

74LS136 

74LS136 

74LS139 

74LS151 


$0,34 
0,34 
0,34 
0,38 
0.44 
0.34 
0.34 
0.40 
0.34 
2,20 
0,40 
034 
0*40 
0.40 
0.46 
0.42 
0.34 
0-46 
0.60 
0,48 
0.48 
1.56 
1.63 
1.68 
0.54 
0.32 
0.50 
0.58 
0.62 
1.70 
0.87 
0.87 
1.50 
0.69 
1.87 
1.87 
1.56 


74LS154 

74LS155 

74LS157 

74LS160 

74LS161 

74LS162 

74LS163 

74LS168 

74LS 1 69 

74LS173 

74LS174 

74LS175 

74LS181 

74LS192 

74LS195 

74LS221 

74LS240 

74LS241 

74LS244 

74LS257 

74LS258 

74LS26S 

74LS273 

74LS283 

74LS365 

74LS366 

74LS367 

74LS368 

74LS386 

80LS95 

80LS96 

80LS97 

80LS98 

81LS95 

81LS96 

81LS97 

81LS9S 
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NPN  TO-3  house  # 

1/S075 

2N3904 

NPN  TCM05  rrouse# 

5/S1.0D 
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PNP  TO  220  10A/60V 
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MPS  3  6  94 
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FET-2 
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Dual  N-JFET  lo  noise  audio 

2/S1.00 

FET-6 

Gen  purp  dual  gate  MOSFET 
house  # 
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POWER  SUPPLY  KITS 


#HK-102  W  AMP  SUPPLY  KIT  $8.00 

Regulated,  short-proof,  thermally  limited.  Half 
an  Amp  continuous  or  1  Amp  intermittent.  Avoid 
the  headache  of  designing  your  own;  we've 
already  collected  all  the  parts  and  can  save  you 

$$Stool  Specify  5,  G,Bt  or  12  Volts.  Less  case  and 
hardware. 


#HK-104  12V,  BA  SUPPLY  KIT  $44.50 

Handles  12A  peaks  with  50%  duty  cycle.  In- 
cludes crowbar  overvoltage  protection,  current 
limiting,  adjustable  output  11 -14V,  custom 
wound  transformer,  RR  suppression,  and  easy 
assembly  (all  parts  except  transformer,  filter  cap, 
and  diodes  mount  on  tne  printed  circuit  board). 
Ideal  for  powering  mobile  transceivers  and  other 
automotive  equipment  in  the  home;  also  makes  a 
dandy  lab  bench  supply.  Please  allow  $10  for 
shipping  charges,  excess  wiH  be  refunded 


#13-XX  BIPOLAR  POWER  SUPPLY  KIT  $15.00 

Regulated^  very  simple  assembly,  virtually  blow- 
out proof,  delivers  Ya  Amp  minimum  per  side. 

Available  in  5,  6,  8,  9,  12,  and  15  Volt  bipolar 
models  —  specify  project  #T3-XX  where  XX 
stands  for  the  desired  voitage. 


16K  DYNAMIC  RAM 
SPECIAL:   8/$59! 

Expand  memory  in  TRS-SO*  -I  and  -II,  as  well  as 
machines  made  by  Apple,  Exidy,  Heath  H89, 
newer  PETs,  etc.  Low  power,  high  speed  (4  MHz). 
Add  $3  for  2  dip  shunts  plus  TRS-80*  conversion 

instructions.  Limited  quantity. 

^TRS-BO  is  a  1 rjKJetinarti  fl 1 1hnj  Tsn0y  Corporation. 


TERMS:  Gal  res  add  tax.  Allow  5%  for  shipping;  excess 
refunded.  Orders  under  $15  add  $1  handling.  VISA1 -7 
Mastercard'1  orders  ($25  m\n)  call  our  24  hour  order 
desk  at  (415)  562-0636,  COD  OK  with  street  address  for 
UPS.  PLEASE  NOTE:  TELEPHONE  ORDERS  AND  CODS 
ARE  NOT  ALLOWED  ON  SPECIALS  LISTED  ABOVE.  Sale 
prices  good  through  cover  month  of  magazine;  other 
prices  subject  to  change  without  notice. 


GODBOUT  ELECTRONICS 
Bldg.  72S,  Oakland  Airport,  CA  94614 


i^28 


yer 


FREE  FLYER:  This  ad  is  only  the  tip  of  the  iceberg; 
our  catalog  tells  ihe  rest  of  the  story.  Add  41 
cents  in  stamps  for  1st  class  delivery.  Outside 
USA,  include  $2  to  cover  postage  (refundable 
with  order).  Thank  you  for  your  business! 


SAVE!  SAVE!  SAVE! 
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MC1409L9  iH 

MC14j)t.  J.95 

VCfi2?P  249 

MUOtJP  liC 
MC401t(74«6>7,50 

'/C4C?**1  J.% 

MC4MQH  f.95 

MC4D44P  t.&O 


SOLDERTAIL 
STANDARD  ITINI 


:j-- 


45-49 


BO-100 


14  (Hh  ST 
J5  Pin  ST 
Li  pin  ST 
24  Pin  ST 
23  p  m  ST 
36  Ptr  ST 
■t!  phi  ST 


.27 

.30 

M 

,49 

1.39 

I.5S 


.?; 
H 

.90 
1.25 
t,44 


.2-4 
.75 
.30 
.42 
.91 
LB 
L39 


WIRE  WRAP  SOCKETS 
(GOLDI  LEVEL  "3 


1-2* 


50-lflQ 


lorn 

Mskn 
95  Pin 

73  Pin 

::  z--r. 
2*  Din 

*  p.  1 
40  sin 


WW 
WW 

;\  m 


-9 
.79 


LI9 


44 

73 
.71 


m 


WIN 


7-a 

2J9 


14J 

149 

:  » 


49 
41 

.71 
41 
;^- 
149 
144 
L.3 
;  79 
Ui 


1/4  WATT  RESISTOR  ASSORTMENTS  -5% 

SI. 75 


TELEPHONE  KEYBOARD  CHIPS 

AV-M100  ^u*n  Button  TsltBPOne  Dta»»r 

A V  44200  Rflrp*rl0ry  DiaD«r 

AV4-95D0  CMOS  Clock  &en*f«tor 

AV-5-21A»  KtybOard  En=&tf«r  CH  n*y* 

>fDO90  K«v»0«rd  EnCDdCt  (ii  k«y  i 

"4C?S  KtyDOJFftf  EftCOdW  (91  kjwi. 


114.95 

14.K 
4.« 


7J5 
7.95 
i.25 


ICM7D45 
1017337 

■cii7Ke 

ICM77D9 


ICM  CHIPS 

.■:.   _■.:»:'-.'  ' 
DM 


Dm*  Gfiwalor 


?4  » 

!9  9Q 

*9i 


MCMBITI 

«CWB57* 
»CM6575 

NM0S  READ  ONLY  MEMORIES 

itb  x  a  x  7  ascii  Shmcd  wn»  Gnui 

1?B  X  9  X  7  Matfr  Symbol  &  PfctUfl* 

179  X  S  *  7  AfDtu  Comrni  Chj'  C*n 

t3» 
T3.-SD 

TL074CH 

FL^94CN 

rt.490Cti 

11C9D 

95H90 

4N33 

MK5Q240 

DS002SOI 

TllJOi 

MWSJZ0 

uh  mm 

MC14413P 


MISCELLANEOUS 

Qtifld  Lum1  Na'H  bi'ler  Dp  Amp 
',a  ii  iii   ■;  K'-i-u'^i'i 
Single!  Swilchlng  Regulotdr 
Hivlile  10/ PI  Prcstalor 
Hi  -  Sport  Efrldi  10/11  PuftaUt 
RiolO'Darlingtfln  atmo-rsolab' 
Top  Octave  rraq.  Generatnr 
5iyfci  Z-pIra  hfOS  cxich  driver 
?7'  njfl  rutin.  depJay  w.^neg  *gic  cmp 
TV  Cjrtieri  Sjfle.  Gm»Qtor 
44  Dtg*  DAM  LuOjc  Sach  <Sp«ei*ll 
1vi  Qiort  A.U  G«*BBEr  Set 


IS  Dipt  *  0  Cunvtffer 


%  t9 

■1.49 

t.Tfl 

19.95 

11.95 

)  IG 

17.50 

i  rs 

10  95 
14  95 

.    :: 

13  96 


LiTflONIX  ISO-LIT  I 

TuraattK 


n  MCT  2  c 

49*  each 


SJ*7MT7 
SCHMft  GW£  WTOR 


S3. 95  each 


TV  GAKE  CHIP  AND  CRYSTAL 

A>  34500  1  4rtfl  2  01  UKZ  pyitf  tOK»  ft 

tcpftQMfty.  6  anniiKi  jmi*c:  .   .  ■ 


4R 


7 .95 /set 


XtQOS 
XR210 
XR215 

XR320 

XR-L555 

XRMfi 

XR55B 

XR567CP 

XP467CT 

XR1310P 

XP1iWlL,H 

XR14B8 

XR14G9 


Si  tfl 

440 

440 

1  55 

1  50 

39 

99 

99 

1  24 

i  n 


Xl&HXP   1  50 
XR2294       43 


385 


l 


9* 


JE22MKB 

xfiieoo 

XRZZS6 
XR2207 
xft??0fl 
*R22C9 
XR2S11 
XR221E 
KR2240 


19  95 


^0 
M 

85 


5?0 


75 

35 
45 


Xft25Sf 

XR2S67 
XIU403 
XR4136 

XR4T51 
XR4194 
JtWZtft 
XIM212 

XR45SQ 
XR4739 
KR4741 


320 

3  99 
1  25 
12$ 

^9S 

i  is 
a  m 

8  lis 

.75 
1.15 
1  47 


DIODES 


ryp?      ifOLTi     # 


<N7Jfe 

111754 

IV51 
Bf793 
99754 

11P3 

'MB 


33 
51 


999m 
MR) 


*Q0m 


i;  s 


M 
v 
•*r-i 
U99999 

«H4»i 


12 
99 
91 

U 

29 

'*:■ 
110 


pwice 

4  I  0G 
4109 
11  CO 
4  100 
411 
4109 
4,1  JO 


7h 
10m 


IBPiyt  AW 


15 
9-105 
t  I  :£ 

51  50 
!  -  I  -35 


TTP£ 

1N4MZ 

TN40Q3 

nnoM 

TB403S 
II 
II 
II 

■ntn 

I947AJ 
l»*7» 
1*4*55 
1M7S 
(9K73I 
rtHT4J 

•  14744 
19*199 
AfiM 
T1I11B 
llUliC 
1N11J9 


vtRia    w 

1110  CIV  I  AMI' 
JOS  PIV  I  4UP 
400  PtV  1  AMP 
100rWI4MP 

•oonvTAiir 
lOoortyiAiv 

H 

u 

El 
59 
14 

49 
12 

1? 
rs 
9if9¥39AHP 

T»^»AW 

i5:»^M  urn 

290MV35A1* 

400  PtV  K  AMI- 


lb 

'- 
Is 


niq 

'?  1  oa 
10  ■  01 
1*1 » 
Itnoi 

9100 
til  09 

75 

* 
39 

■ 

99 
3 
rtt 
tTl 
170 
109 
I  ■ 


SCR  AND  FW  BRIDGE  ftECTlFlSRS 


•: :-: : 

Q35M 

2M?3?fl 
MDA990 
MDA  elo- 


154  m  4l«"it 

1  94  in*  300V 
124  m  50V 
ISA 


rjiiMi 

MP5Afl6 
I4PSA09 
TIS97 
TISOft 

4041(1 
40973 


m  aomi1 

tRANSISTORS 


sc;ni7Mi**i 
sen 

i'-W  BRIOOi  H 1 1. 
Fw  0HD01   'i  i 


(1  95 
1  95 

&n 
1fl5 

I  m 


2H3M2 
3*999. 


PlUSaA 

KTSS7U2 
71O704 


JmlW 
2MX7T1 


29Q7T2 

7113*72 

■an 


i- 1 

1  09 

5  I  B 
3-TQO 
4  fOO 

-i. too 

5.1  09 
5.109 
5100 
t'Ofl 
5119 
il  * 
9-1 9ft 
it  01 

yim 

LtDO 

45 

I  30 

2.75 

190 


tH  1904 
M39H 

M  •,..■ 

JWQ13 
.'' 

www 
mm 

JN4402 


pioui 


4.1  H 

.i  i  on 

]  1  CO 

rj  I  09 


1  I  0? 
I  '  .': 
4109 
4  TflC 
4100 

triea 

4  '  OS 

5  1  BS 
9.109 

HI 
9109 

not 

11DS 


CAPACITOR 


ASST.  1 
A  SSI  2 
ASST,  3 
ASST  4 
ASST  8 
ASST  i 
ASST    7 


ii* 


5«i 


4  «4 


&9I 


1U 


in 


ID    -■'-■ 

. 

IWXl!«t 

.... 

■ 

Jilih 
9.?* 

- 

-■- 


■  |M 

"I-  i  HW 
IMW 


■      ■ 


I  OHM 

|. (Ill  i 'UM 


1.75 

1;7S 

1J5 
1.75 
1.75 

1.75 

ASST.  IR    inciiKJesRssJStofAssonmems  1-7(350 PCS  \       59.95  ea 


i»  am 

•  -i    ■  " 
JHM 

IflOP 

(■  ■ 


"•iiM 
390  OriM 

19k 

ax 


50  PCI 
SO  PCS 

90  PCS 
BO  PCI 
90  PCI 
99  PCS 
90PC1 


SIO  OO  Mm.  0+d«  —  US-  Fumii  Oirlv 

Cj'.+    Flwudtrtti  Add 6%  Sates  Tia 

Poxtav*  -  Add  $9h  plui$1  InsurtnC*  (if  d«Vf  «dl 


Spec  Sheets  —  25* 

tWO  C*talog  Availjbl*  -  Send  41*  ti«mp 


ameco 


ELECTRONICS 


PHONE 

ORDERS 

WELCOME 

(415)  592  8037 


9,'BU 


MAIL  ORDER  /. /  /  (  IKOXKS  -  WORLDWIDE 
t3S5SHOREWAY  ROAD,  BELMONT.  CA  94002 
PRICES  SUBJECT  TO  CHANGE 


^3fl 


50  VOLT  ESUMK 


CORNER 


lDar 
22  pf 
47ipr 

lULT'l 
2?.0nt 
■lrli'iil 

oai*i»t 
•:fi.'." 
DW7n< 
fllmf 

t,35V 

::  W 

•  " 


4-7-90V 


0$ 

95 
09 
.09 
05 
flfi 
I 


04 

04 
H 
\H 
N 


02 
D3 
.03 
03 
.01 


m    IBs 


DOM 

d;-7f,f 

^]47^F 

I.. I 


&5    T4~ 


05 
ii'. 
» 
M 
l?. 


04 

04 

OB 


r.i  j.  I 
DOS 

IH 


Of.      W 

op    nr& 


.12        fO       .07        022  ml  Ii 

13        10        07        04Tnii  21 

17        10       .a;         mi  77 

13       fO       07        ^n- 

*  20%  UPPCD  TMITUJMS  4SDLIDI  EApAC»T0Hi 


11 
1? 

J7 


■  J J 

JI 

Ji 

39 

Jl 

Z5 

JI 

Jl 

J5 

.« 

Jl 

J5 

.jj 

Jt 

- 

_)9 

JJ 

79 

JI 

jl 

.*. 

■5^  <|  Jl 

.51  .41 

51  ,4J 

it  41 

.71  4J 

MS  UH 

22^V  -~  M 

EUxrnoLmc  CAnaioa 


4?UiT&V 


i* 

u 
19 
4 

T| 
If 

24 
II 
29 

24 

29 

1? 

30 
55 

m 


1^ 
12 

■ 

15 
20 

21 
20 
29 
21 

41 

21 

bii 


99 
« 

TO 
12 

n 

15 
Tl 

IB 
SI 
» 
39 
27 
45 


'  I  Ml 
19J9V 

•     5V 

M  m 

1140V 

47-50> 
109  109 

iM5frv 
228  in 

jn-r-'v 


1* 

n 

10 
14 
tl 
15 
<9 

14 
15 
11 
24 
(9 

24 

23 


tl 

H 
tJ 
"4 

14 

IJ 
■* 
If 
il 

14 
» 

ir 


.an 

13 
17 

9 
-U 
44 

H 


10 
1! 

01 

10 

.T2 

19 

14 

IP 

21 


y 
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ASSOCIATED  RADIO 


313.381-5900 

B01  2  CONSER  BOX  43 
OVERLAND  PARK,  KAN 


~7 

AS  6 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  Wants 

GOT  YOUR  BEST  D 
91  3-381  -5900  -  NO 


TRADE  -  BUY  -  SE 

?  THEN  CALL  US 
E?  ASK  FOR  EXT 


NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT. 


•&ALS0  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST, 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 


^"58 


.ii*^. 


r,^f 


TAKE  20%  OFF  ANY  ORDER  TOTALING  $30  OR  MORE!    W^ 


g    10-QU AD  PHONO  JACKS,  4  RCA  jjtks  on  2  %  1  '.■>"  Bakelite  strip,  U6249J 

"iO-RiCA  PHONO  PLUGS,  popular  audio.-'ifieakFr  plugs,  100"-  material,  (?3293) 

O    Z5-MINI  PLUC  &  CABLE  SETS,  it,  5  mm  plug,  6'  insulated  1  cond,  kids.  <£b2t>f *  ,...,. 
D    25-MAGNlTJC  DISCS,  PlJildlloy  !3/1b  dti.  x  W  diits,  (4  6294) 

250-PRE- FORMED  DISCS,  caps  wVleads  for  PC  use,  mixed  values    1*16051  ii 

30-PLASTIC  POWERS,  25  wan,  npn  &  pnp,  5Q-2W  bvcbo,  TO- 220,  ffr62373 

1W-2  WATT  RESISTORS,  Assorted  cjrbons.  Films  pic.  same  S^ers,  l*S2.1fl) 

J    24-LM-J40T  VOLTAGE  REGULATORS,  untested  IO-2J0,  may  Incl.  5-24V,,  frZMSJ  ... 

J    TiO-POLYSryRENt  CAPS,  aborted  typti,  s1yl«,  &  slifcs,  it  I  good,  (4  2729)  , 

J    200  COILS  &  CHOKES,  assL  RF,  OSC,  IF,  and  peaking  types,  1 #628J> , 

1    50-PQWEK  T  A?  TRANSISTORS,  plasrtr  NPN.  TO- 220,  ass  I    types,  unfiled.  (#2425)  .  . 

J    24-SklNNY  TRIM  POTS,  mult  J  &  single  lumr  list.  value*  &  types,  (4  6205) 

n    3-2SA  50V  BRIDGfS,  "block"  type,  with  four  lug-type  leads,  (rf6311> 

□  100-TTLs,  7400  senei,  inci.  gates,  flip-flops,  etc  untested,  (»622h) 

S-BRAS5  LOCKS,  with  keyr  T1/'  Irui^.  tor  doors,  windows,  elc,  (*62S31  , 

G    25U-MOLEX  SOCKETS,  "tHi-avtlrip".  mike  your  own  pc  sutktls,  (*6255) 

D    50-MlNl  POTS,  pc  style,  tingle  I  urn,  Assorted  values,  [#3343) T .,,,,.,.,..,, . 

20-IUMBO  RED  LCDS,  3V  10  mA.   100%  good  material,  red  dome  lense.  iftllhHi 

3 -SOUND  TRIGGERS,  sound  activated  imp,  SCR  triggered,  un  2"  board r  1*36251 

U    50-THANSJSTOR  SOCKETS,  asSortmfnl  may  include;  TQ-19,5,bb,3,  elc,  (430451 

D    1O0-CABLE  TIES,  A"  non-sUp  nvhit*  plastic,  Fike  T\-wrap,  0521&)  .,,.„.,.,,. 

□  iSfl-FEEDTHRU  CAPS,  Assorted  lypes  &  sizes,  lor  RF,  UHF,  etc,  (*566HA>  .  - , 

D    250-'-,  WATT  RESISTORS,  assld,  carbons.  rarbn-filrrui,  some  5**ers,  (#S797A> 

□  100-PLESSY  CAPS,  ceramir  blocks  in  assorted  sizes  &  values,  (#6221)  ... - 

D    30- HOBBY  LEDS,  assorted  types  &  colors,  moslly  dims:,  Sum*  good,  -1462251 


2,99 
2.99 
2.99 


"TO™ 

m 

in. 

-V 


V-    ^ 


Cat.  Ne. 
92CUG52* 


TANK 
BATTLE 

TV  GAME  CHIP 
&  BOARD 

Poly  Pjikjs  h«nn'*-  tfJkrls  Lhn  thrill  ni  arfi,iN-ed  combat  in  b  2H 
fun  DIP  with'  Obiht&I  lri*Lrumenfft  AY-:J-S70(M  Tunk  Bat  Lit; 
hfijtrae  Chip  &  board  aet.Htc;h  quality  Boards  haver  ^hiJehted  FU 
denjodLiLatar  section,  'a  $4.95  value  aLcm«',  lt".i.  transistor*,  CMf)^ 
eit.  Chip  Liapabilitie*:  TV"  rndabendafttly  c&ntroll&hk*  lAnkx 
which  etpiod*  &  fragment  wil#fl  hii  l»y  uhemoz1  mines-;,  3  forward 
&  reverse  spwds.  HraliKtic  t^nlt  ninbor,  traf  k  flquEiek.  and  espJe- 
ntaa  sfjurids.  automatic-  on-screen  Mco-Ting,  'in  colore  and  m^re" 
lank  g'anrecriip  la  lD0V:._(juarant«ed-  Wittia  EJti3e  ie>(»fliuHj  -mil 
perhaps  a  few  paft*,^oue«n  fcCTttte.bintvry'tgttti  mx\  bwuii'^ 
.  in  [he  L-i'ii;fiir' ■■►"  vtiur  hciniv    ^zm.  H1     i  Shlh  (  I'V    Wt    (*«,- 


TANK  GAME  CHIP 
LESS  BOARD 

General  Instruments  AY-3-8 700-1 

Cat,  No,     wt  t  M       5 
92CU6505 


995 


iTfO'i 


D    150  PC-  -HE  AT  SHRINK,  slipover  lype,  shrintis  S0%,  like  Thermn-fit  (4^239) 

G    30-NE^2  BUL6Sr  neonr  for  110  VAC.  require!  resislor,  Inol  indJ  (42^1 3 1  ,,,„,,,... 

CI    100 -MET  A  LUC  RESISTORS,  mnsfly  Vj  wallers,  asst.  vaL  ?-5%  lul.  \»bma\>\ „. 

D    HIO-POWERS  POWERS,  3  tu  ?  watt  power  resistors.  £fl«ei) 

D    2S-CRYSTALS,  assorted  tvpes,  some  H6/U,  some  trequenrv  mailed.  446256) 

D    150-SUBMINl  IF  TRANSFORMERS,  assl.  may  include;  cue.  anlenna.  elc,  (frh259S 

I  60- SQUARE  OHM  RESISTORS,  prime  resistors,  asst.  values,  grab  em M4 626 II  . . . .. , 
L  30-MICRO  MINJ  RFED  SWITCHES,  f*  long,  for  alarms,  relay  systems,  etc.  446263)  . . 
G    200  PC --CAPACITOR  SPECJAl,  asst,  mylars,  polys,  miL-as,  ek-.  100%  good,    (46264)  . 

20-PUSHBUTTON  ALARM  SWITCH,  SP5T,  momentary,  NC,  w/hardwar^  (#6267)  .,  . 

SOfl1  PC, -HARDWARE  SURPRISE,  ^appro*.*  1  lb.  assl.  screws,  washers,  etc,  (46271 J 

□  30-9V  BATTER*  CLIPS,  snap  connerlpr,  coded,  insulaled  leads,  (?6286) 

P    6^WATCH  COTS,  S-fundion,  LEO  style,  assorted  skes,  untested,  4462*7) 

I  I    10-HEAVY  DUTY  LINE  CORDS,  while,  2  tood.  t  H.  16  gauge,  (#6292) 

U    20-SINCI  E  PIN  I  EDS,  greenr  mkro  slyle,  3V  10mA,  100%,  (46293) 

D    4U-LLU/TRANS1S10R  SOCKETS,  "snap- in',  3  pc  leads,  for  TO-5rlMMrcr  (»*62*7)  . 

□  200-PRECISION  RESISTORS.  V*Wt  1  %  axial  (?*242R} 

15-MOTORS  MOTORS,  asild.  sizes  speeds  &  types,,  1.5-12  volts,  <»2551A) 

U   15fl-LONC  LEAD  DISCS,  prime,  marked  caps,  assorted  materia),  ($2595) 

a    100-PLASTIC  TRANSISTORS,  untested.  TO-92,  assl.  types  (#26041 

50-SL(DE  SWITCHfS,  various  shao^ii,  sizes,  an^l  types,  1*2726) 

J    75  -TRANS  1ST  OR  ELECTROLYTICS,  epo*y  encapsulated,  asst  value*,  <*2747) 

0    250- HALF  WATTERS,  100%,  color-coded  resistors,  JsSL  values,  (4SD46)  r.,w. 

25 -SLIDE  VOLUMf  CONTROLS,  various  values  A  types,  for  Hi-Fi,  etc.  (430S7) 

50MJPRICHT  ELECTROS,  100%,  assorted  values  &  voJtages,  marked,  1*32261 


PET  computerI 

KEYBOARDS 

$39.95 

Cat,  No.  92CUGG71 

•  Includes; 

53-Key  Alphanumeric, 

PLUS     20-Key 

Hexadecimal  Arrays! 

•  ASCII  Compatible 
Original  Factory  Keyboard 


• 


L"   ,1  1    ■    I        F 


ms  o 


'  o<  --b 


Wt:  5  I  be. 


I  i:mpJfrie  T Id  Key  PKT  keyboards  include  all  Alpb^nt 
Numeric.  Gi"*f>fak8,  Gftlti.9,  and  tummand  leg-ends  rem- 
mstisuf-ciit!  with  ihv  I'ET  6K  microcompLiter.  &4  Ai^'U 
chftttietJDFJ  term  avHil4ible  withoui  sihifi  and  all  6-1  ^rn^htc- 
&  rcvenw  field  c-haraclern  ai'e  ani  s.-ihl^  (nnm  h^ybaEird 
I with  shift'.  Keys  are  «olor-iMdiMJ  r^r^uick  refenmee,  and 
are  precision  owunt^d  m  u  cymywl  jj'-v"  x  ^-7/&'"  high- 
impact  p|a*Ue  fnimc.  I^urmtztatn  in  standard  1* -contact 
Hinuk-»id*Mj  edKt-  ccminn-tiwi,  VSugs  directly  inXe  PET 
ayrttmurt,  and  cud  be  nc'ldcr-cd  la  for  jnterFace  with  oth«f 
mattei.  Add*  a  viTaitile,  profejiaiDiial  tnudt  L ■  ■  t,n% 
Tnlcrtfwmputer  syatera,  KemDved  fram  eiiuipnLepL  I  fit j";, 
funrlioriBl^WtMyos. 

MOTOROLA  M, 

AM-FI 


1 1 


•"Factory  lnstiill«dTr 
Quality  at  a 
"Do-It- Yourself"  Price!     STEREO 


AUTO 


>5  Station  Pushbutton 
Tuning! 


4Q95     RADIO 


L\ 


►ependableT  Professional 
Quality  Security  with  No  I 
Installation !  ^^--M 

•  Covers  up  to  20'  %  3Q'  Ar^a! 


Protect  Your  Home  &  Family 

with 

The  Ultimate 

Ultrasonic  Alarm 


^£>£ 


^ 


wt. 

1  3  OZ3. 


Use 


Cat.  No. 
t2CU65S6 

TM 


UELrar  1.-;  riiKLiirkAhlj.  vany  U»  un*  -  jumI  uIuk  ii  Lhtm  any  AC  4>l1lIi-I  , 
HnHJ  »dju*t  1h<;  ««n«kiivilj  i.y  iht?  tvQM  U^inK  |srci'U^H*rf]  UlLrJir 
arm*  3 1  th*  touch  nf  *  byUcm.  prid  f«m.ur(tn  a  ?»GlQtvy  pivne.X  3- 
djfiii  code,  bo  only  you  can  shut  it  off,  If  tripped,  the  aLirm  nUnrts 
dfier  a  &  minute  sounding,  and  a  memory  Sight  remaind  on  lo 
report  ih«  tnLr-u^ion.  Unit  incorporates  a  GO  uacond^Klt  delay  and 
a30aiicu3id*iiLrj  delay,  than  allowing  time  t<?  punch  in  the  shut- 
down CXJh"  L.llryr  |tfcup(.h  "  C  "  ^>\'"f  i.j;il.l  I'm::-,  li'n-  llm-  in  ihf^-f-vflnl 
of  a  jjuwur  failure,  ITa  greiLl  for  hnmw*lflrt*S1  apartfflWlt 
dwellers,  even  Becurky  areas  in  amall  bu&lnesHe-si.  HKi'i'.  Factory 
C3ua ranted"  Stx*:  LOW  x  SH  x  3".  Wl:  £  Itxa. 


Your  T.V.  As  Monitor  For: 
|5  "  (1  95  #  Audio  or  Video  Recorders 

•  CCTV  Cameras 

•  Data  Displays 


Cat.  Mo. 
■2CU6S27 


Computer  Interface 

R.F.  CONVERTER/I 
MODULATOR 


I*? 


,-■ 


Cat.  No.  92CUC707 


"SPACE  SHOT" 

AUDIO  GAME  BOARD 

$4.95 


Return  of  a  Repeated  Sellout! 


KJ  controlled  Hn.njraftLKiable  game  boardi  weetTOntcaJlyl 
aimutalos  aevcral  realistic  "Outer  Space"-tyfm  svnuiidl 
ctiectB.  including  UtitktL  Blasta,  Phaser  Fir*h  Space  M.jfi 
Breattitng;,  "C(™r  lb*--  UftucLchpad"'  Alarm  Uonp;  .  ,  l-v«cl| 
^  I &t  contnry  Muaic!  Alun  feaiureii.  7  aynrhronized  r^-cLl 
Prni/irfpC  Allthf>ntir   "Ollfpr  LKl>b  which  flash  rn  awm\^ficn  with  the  various  wund^l 

r ru v ia tf*  rtuinemiL      kj u icr  ^^  rantflci  ^^  tift pK4rammingi  9V  hattcry clip. 

SnaCe"  SOUnd  EffeCtS  and  marei- .^«4«iT*^  *  «h*ft  speaker  and  &V    iransiit^rl 


40  Channel 
CB  BOARD 


radio- type  battery-  Sj*<j-  4* 


*-'Vh"--jt  I"  W&  a«t 


*SALE  ENDS:  NOVEMBER  1,  19S0 
Discount  To  Be  Taken  BEt-uHL  Postage  Is  Added, 

HOW  TO  ORDEH 
CATALOG  W*  H«nor  fflASTERtHAKGE.  V<SA,  Ch«ckt  A  COD,  . 

Order  by  Phone  or  Mail.  Mm.  Order:  USA  Jt  Cdnuda; 

$10,  Foreigm  $20.  Plimc  ttdte  Cat.  Nn.  &  Dtacfip 

tion.  Mime  &  Month  el  iriagazinc.  Plca-nr  Enclot*  for 

POSTAGE    &   HANDLING:    U&A-    H.    Cantdtin;    *8, 

for*isn;  S20F  (US  Fundi.'.  OPEN  ACCOUNTS:  (Muit 

P.O.  BOX  »42-A9  ,MC     be  hated  &  rated  in   D4B;   Het-30,   :$25  minimum.. 

I  viunmu  n     UiL      Aib«A  C.0,B,  ORDIHS:  Pa^mant  ipai!  h*  made  via  Cain, 

L  YHtrNt-  It  tU.    mn       U1V4U  Pfl,tj,|     Mpiv.y     Order,     or     Certified     th«h.     C.O.tJ. 

PHONE:  '617'  iflS-ifiifl  thergei  will  b*  idded  td  Hie  i>rj 


C«t,  No,  92CU5554 


K'rOirl  Hv  (jnu-,1  jiunrils  hiJ^t    Hi";jt r- inkticL  U  Watc  AiE»pl'hip.  K>' 
Si   Mi*d'-  irirwiiMuhi    arid  I1  II    wrliertuf  U     Ma>-  hf  u^ed  f^r   in 

rin'ti-r     mnvftrwittll;     '»H*    itnitiriuinj;    wfif^    ('El     tii     LfK      in     Til 
mafiBdne  Srite   *>    *  ii    a  f:''h1   Wi    :'  hv 


r'l 


X 


'*- 


*. 


. 


•_'-' 


POIY  MK/ 


Only 


14  88)  CouldConvert 

To  1 0  Meters 


v*  Reader  Service — see  page  195 
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MOTOROLA    Semiconductor 


MRF454 


Tlie  RF  Line 


$21.83 


MRF458 


NPN  SILICON  RF  POWER  TRANSISTORS 


$20.68 


.   .   .  designed  for  power  amplifier  applications  in  industrial,  com 
mercial  and  amateur  radio  equipment  to  30  MHz. 


NPN  SILICON  RF  POWER  TRANSISTOR 


Specified  1  2,5  Volt,  30  MHz  Characteristics  — 
Output  Power  =  SO  Watts 
Minimum  Gain  =  12  dB 
Efficiency  =  50% 


.  .  .  designed      for     power     amplifier     applications     in     industrial, 
commerieal  and  amateur  radio  equipment  to  30  MHz. 

*  Specified  12.5  Volt,  30  MHj  Characteristics  - 

Output  Power  =  80  Watts 
Minimum  Gain  =  12  dB 
Efficiency  -  50% 

*  Capable  of  Withstanding  30 : 1  Load  VSWR  @  Rated  Poul  and  \/qq 


MRF472 


$2.50 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  .  .  designed  primarily  for  use  in  Earge-signal  output  amplifier  stages. 
Intended  for  use  in  Citizen  Band  communications  equipment 
operating    at    27    MHz.    High    breakdown    voltages    allow   a    high 

percentage  of  up^modutation  in  AM  circuits. 

•    Specified  12.5  Vr  27  MHz  Characteristics  - 
Power  Output  =  4.0  Watts 
Power  Gain  =  10  dB  Minimum 
Efficiency  =  65%  Typical 


MRF475 


$5.00 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  ,  .  designed  primarily  for  use  in  single  sideband  linear  amplifier 
output   applications   in   citizens   band   and   other  communications 

equipment  operating  to  30  MHz. 

•  Characterized  for  Single  Sideband  and  Large-Signal  Amplifier 

Applications  Utilizing  Low-Level  Modulation. 

m    Specified  13.6  V,  30  MHz  Characteristics  - 
Output  Power  =  12  W  (PEP} 
Minimum  Efficiency  =  40%  (5SB) 
Output  Power  =  4,0W  (CW> 
Minimum  Efficiency  -  50%  |CW) 
Minimum  Power  Gain  -  10  d8  (PEP  &  CW> 

•  Common  Collector  Characterization 


MHW710 


$46.45 
2  440      to  47GMC 

UHF  POWER  AMPLIFIER  MODULE 


.-.designed    for    12,5   volt   UHF  power  amplifier  applications   in 
industry!    and    commercial    FM    equipment    operating    from    400 

to  512  MHz. 

•  Specked  12.5  Volt,  UHF  Characteristics  - 

Output  Power  -  13  Watts 

Minimum  Gam  -  19.4  dB 
Harmonics  -  40  dB 

•  50  H  Input/Output  Impedance 

•  Guaranteed  Stability  and  Rugged n ess 

•  Gain  Control  Pin  for  Manual  or  Automatic  Output  Level  Control 

■    Thin  Film  Hybrid  Construction  Gives  Consistent  Performance 
and  Reliability 


tn 
Framed 


;r, 


Tektronix  Test  Equipment 

frli  statu  ikl  Hm|!i  G,\1n  Plug   In 

Cft  Dual  Trace  Plug  In 

K  r«t  fttte  lie  Plug  In 

I  Sampling  fluy  in 

f-:  Transistor  RinuL  iiiih  Ting   En 

W  High   Gain  Brfffftfentffll   Cowpamer  Plug 

Isbt  LoAd  Plu4?   1 1.   Far  53O/540/.55O  B 

1A2  'JioftinhiJ  rit.iri  1    Tr,nLH:  plug   ]r 

J'.  1  Samp  hi  my  Unit  UiLh  J60P5  fti5*tlme  DC   t.a   |Ml7 

ZA^i  K  CriffEfalKtl*]    Hug.  In 

35  J  tail   Tr.aca  Saneling,  DC  to   LS*Gj  Plug  In 
3576  ■■■.]    I  raw  3**>t1*ig  BC  tn  U75MH2  Plug   tN 

3T77A  ^lm.-lum  Svraep   Plug   In 

Ilia  Spectrum  Analy^r   I    to  36MH2.  rltffl 

5(7  Amp  1 1  lie*1  I' lug1  In 

&l  SWeep  Plug  In 

5lE  WittebaiKl  High  C^in  Pluo  In 

53/M&  Wldubarul  Hlflh  Gain  Plug   |u 

E4C  Dual  TV acu  Plug  In 

:>.'-.^0  High  Eaim  X  Differential  Plug  in 

53/ 5i  Wlde-baffld  DC  Oifffrrentinl   Plug  In 

&3754L  Fast  Ri&e  High  Gain  Plug  In 

Sd  TtSt  P<ug  In  Far  &80/561  Main  FrMM 

197  Square   Have  Cer-er,it0r   ,4  la   IMHi! 

HH12Z.  Prodl^l  ifier  2H2   to  4G*HZ 

l^J  AC  Coupled  Preamplifier 

1?.?  Power  supply  Fotrg  Plug  ln's 

131  Current  Probfl  fimu 1 1 f i e r 
k4  I  litH  Hark  BftnWitffF 

H24Q  Program  Control  Unit 

280  trigger  UoumtdOhiR  Unit 

455  Portablp  Dual  Trace  50XU2  Scope 

A6S  Tor-table  Gual   Trace    iOOIWZ  Scope 
bD3  DC   to  45QKH2  SebpMS  ftacfc  Mount 

535A  DC  to.  ISrtil  Stoce  Rack  Mount. 

54.1  DC  to  L3MHZ     Scope 
951  DC   to  [ami  Scope  Rack  Mount 

SGlfl  DC  to  1UMHZ  Scope  Pack  Moun; 


1     51-TO 

ih.ii.no 

200-00 

I1 

2a.i .  on 

30.00 
f&M 
7-3O.00 
L33,0[> 

?:d.od 

zto.DO 

iroo.oo 

50.ro 

'25.  Oil 

■1!:..00 

U2.SD 
33. 0D 
fj#.0Q 
Afi.OO 
7b.  00 
4S.00 
63-.  00 
2S:O0 

148,00 
50,00 

J63,W 

L50,0fl 
B4.00 

2000.  (xi 

2500,  &0 
£5G.M 
SSJ.'tW 
100. 00 
150.00 
£0X3. 0D 


Scopes   with  Plug-inB 

5F7  Digital   Tteadc-u'.  SLOpe  with  a  fcRlA  Digital    Urtit 

and  i  353  Dual  Trice  DC  to  1GH7  Sampling  Plug  In 
and  a  3T77A  Sweeo  Plug   In 

551ft  DC  tu  1QHJIZ  ^copt  w\.tn  i>   3^7b  Dual    Fropi  DC  to 

£j?bWH2  samp  I  in ij  Plug  tn  and  .-i  3T77A  ^ep  Mwj  in.  Ract  Mount 

5fc5  PC  to  lumz  Dual  &eam  Scod*  with  4  ?A63  Diff.  -and  a  ZA61  Diff. 

Ml  DC    to  dOHHi   Scf>pe  *itn  a  B2   Dual   Tracp  rllgh   Gain   Pluo    In 

661  Sampling  JjtnpE  with  a   5T3  Timing   Pluo  In  and  J  452  Dual    Trace 

DC    to    S,  5GHZ    ijr^.ling    P I  u<i    jj 

Tubes 


750.00 
600,00 

&7i.0D 


2E*E. 

(     5,  DO 

4CS3&UFJ 

HJ6.W 

&146W 

j-Lnoz 

102.00 

4CK10O0A 

10^.  M 

fil59 

.>- 1  nooz 

26B.ro 

4CXt50Cr& 

250.00 

6153 

3G^B/a66A 

5.00 

4CK1500JM 

/"jO.OU 

6293 

3^5CiaA3 

150,00 

4£57 

50.00 

tjfiO 

4-65A 

45.0D 

^MlbDiA 

41,00 

6907 

4-1Z5A 

58.50 

4X1 50D 

.00 

6939 

a-?M  A 

-t..&0 

4*150!", 

74. 

7360 

■1-4O0A 

71.00 

572B7T160L 

39,  GO 

79.K4 

4- lOOOn 

164.00 

6LF6 

5.  DO 

S07? 

5-50OA 

145.00 

otrj* 

5.UC 

15106 

4U25G8 

6s;oo 

31 IA 

i?,95 

H155 

4gX^3F/G 

55.ro 

B13 

Z1W 

4d26 

ilCK25DK 

iij.ro 

viS^/A 

42.ro 

£J2nWL17£ 

^CKr!b0fl; 

9?,0D 

£Mfi 

5.0U 

gji.-: 

4CX30CA 

147.00 

6140A 

6.0U 

;-i5&0A/A5 

4t*360rt 

m:7.O0 

61^60/SZE)&ft 

7.00- 

:oe 

10.60 
75.00 

M5 
40.00 
U.75 

10*40 
45.  DO 


-00 
M 


2 

1 

127 

328.00 

&J5 

L-0.GD 

13.00 

9.  GO 
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MICROWAVE   COMPONENTS 


COMPUTER  I.C.  SPECIALS 


ARRA 

£415 

3614-60 

KUS20A 

4684-20C 

6684-2GF 


Variable  Attenuator 
Variable  Attenuator  0  to  60d& 
Variable  Attenuator  18  to  26.5  GHz 
Variable  Attenuator  0  to  !80dB 
Variable  Attends  tor  0  to  180dB 


$  50.00 

75.00 

100.00 

10-0.00 

100.00 


General  Microwave 

Directional  Coupler  2  to  4GH?  20dB  Type  N 

Hewlett  Packard 


75.00 


04678 

477B 

X487A 

X487B- 

J4-68A 
47  3A 
847BA 
J  362 
X382A 


X8S5A 

3  94  A 

NK292A 

K422A 

K375A 

B436A 


8439A 

8471A 

342A 

X347A 

H532A 

G532A 

J532A 


S09A 
809B 

tere 


100  ohms  Meg.  Thermistor  Mount  (NEW) 
100  ohms  Neg  Thermistor  Mount  (USED) 
200  ohms  N eg.  Thermistor  Mount  (USED.) 
LOO  ohms  Neo,  Thermistor  Mount  (USED) 
100  ohms  Neg.  Thermistor  Mount  (USED) 


100  ohms  Meg  Thermistor  Mount  {USED) 

200  ohms  Keg.  Thermistor  Mount  (USED) 

2Q0  ohms  Balanced  Neg.  Thermistor  Mount  (USED) 

5.85  ta  B. 2  GHi  Variable  Attenuator  0  to  5QdB 

fi.2  to  12.4  GHz  Variable  Attenuator  0_ to  50dB 


8.2  to  12.4  GH2  Phase  Shifter  +/-  360v 

1  to  2  GHz  Variable  Attenuator  6  to  IZQdB 
Waveguide  Adapter 

IS  to  £6.S  GHz  Crystal  Detector 
IB  to  26.5  GHz  Variable  Attenuator 
Bandpass  fitter  S  to  12,4  GHz 

2  GHz  Notch  Filter 
RF  Detector 

VHF  Noise  Source 
8.2  to  12.4  GHz  Noise  Source 
tM   to  10  GH?  frequency  Meter 
3.95  to  5, -85  GHz  Frequency  Meter 
5.G5  to  a. 2  fiHz  Frequency  Meter 


150,00 
100-00 
100.00 
100. OC 
125.00 

150,00 
150.00 
175.00 
250,00 
250.00 


250. 00 
250.00 

65.00 
250.00 
300,00 

75.00 


75.00 
50,00 
100.00 
250.n0 
300.00 
300.00 
300.00 


Carriage  with  a  444 A  Slotted  Line  Untuned  Detector  Probe 

and  B09B  Coaxial   Slotted  Section  2.6  to  JB  GHz  17 5. .00 

Carriage  with  a  WB  Broadband  Probe  2.6  to  12.4  GHz 

and  a   XfilOB  Slotted  Section  200.00 

Carriage  with  a  X810B  Slotted  Section  and  a  PftD  250A 

Detector  Mount  2.4   to   12.4  GHz  200.00 


Merrimac 

AU-25A/ 
AU-25A/ 


801115  Variable  Attenuator 
801162  Variable  Attenuator 


100.00 
100.00 


Microlab/FXR 


f410A 

N414A 

X6385 

GOl-618 

Y610D 

Narda 

309  W 

40130-10/ 

4014-10/ 

4014C-6/ 

4015C-10/ 

4015C-30/ 

3044-20 

3040-20 

3041-20 

3043-20/ 

3003-30/ 

3003-30/ 

3042-20 

3043-30/ 

22574 

3033 

3032 

784/ 

22377 

720-6 

3503 


PRD 

U101 

%m 

C101 

205A/367 

195B 

1B5ES1 

I960 

1700 

588A 

i4aA,Cf0il 
109J.I 

WElNSCllEL   ENG, 


1BODO  MC 
11000  MC 


Frequency  Meter  12400 

Frequency  Meter  3950 

Horn  8.2  -  12.4  GHz 

X  to  N  Adapter  3.2  -    12.4  GHz 

Coupler 


250 . 00 

350.00 

60.00 

35.00 

75.00 


22909  Directional   Coupler  7  to  12.4  GHz  10dB  Type  N 


22540A  Directional   Coupler  2  to  4 


OH 2    lOdb   Type  SKA 
8  GHz  lOdE  Type  SMA 
GHz   6dB  Type  5MA 
GHz   lOdB  Type  SMA 
GHz  30dB  Type  SMA 
Type  N 


£50.00 

90.00 

90.00 

90.00 

95.00 

95,  GO 

125.00 

125*00 

125.00 


K 


N 


22538  Directional   Coupler  3. -85  to 
22#76  Directional   Coupler  3-fi^  to  8 

22539  Directional   Coupler  7.4  to  12 
23105  Directional   Coupler  7  to  12,4 
Direct ional   Coupler  4  to  S  GHz  20dB 
Direci tonal   Coupler  £40  to  500  MC  20dR  Type  N 
Direct ioridl   Coupler  500  to  1000  MC  20dB  Type  H 

22006  Directional   Coupler  1.7  to  4  GHz  20dB  Type 
220] 1  Directional    Coupler  2  to  4 
2201?  Directional   Coupler  2  to  4 
Directional   Coupler  950  to  2  GHz 

22007  Directional   Coupler  1.7  to 
Directional   Coupler  2  to  4  GHz   lOdB  Type 
Coaxial   Hybrid  2  to  4  GHz  3dB  Type  N 
Coaxial   Hybrid  950  to  2  GHz  3  dB  Type  N 

22380  Variable  Attenuator  1   to  90dB  2  to  2.5  GHz  Type  SMA  550,00 
Waveguide  to  Type  N  Adapter 
Fixed  Attenuator  3.2  to  14.4  GHz  6  dB 
Waveguide 


GHz  lOdB  Type 
GHz  30dB  Type  N 
20dB  Type  H 
3,5  GHz  30dB  Type 
N 


N 


125,00 

75.00 
75.00 
125.00 
125.00 
125.00 
125.00 
125,00 


35.00 
50.00 
25.00 


12,4  to  IB  GHz  Variable 
&.,2  to  12.4  GHz  Variable 
Variable  Attenuator  0  to 
Slntted  Line  with  Type  N 
S.2  to  12,4  GHz  Variable 
7.05  to  10  GHz  Variable 
5.2  to  12.4  GHz  Variable 
3.95  to  5.85  GHz  Variabl 
Frequency  Meter  5.3  to  6 
Fi^ed  Attenuators 
Fixed  Attenuators 
2692  Variable  Attenuator 


Attenuator  0  to  BOdB 

Attenuator  0  to  GOdB 

60dB 

Adapter 

Attenuator  0  to  50dB 
Attenuator  0  to  40dB 

Attenuator  0  to  45<iB 
e  Attenuator  0  to  45dB 
.7  GHz 


+30  to  60dB 


300.00 
200,00 
200.00 
100.00 
100.00 
100. 00 
100,00 
100.00 
100.00 
25.00 
25.00 
100.00 


MEMORY        DESCRIPTION 


2708 

IK  x   8  EPfiOM 

2716/2516 

ZK  x  8  EPR0H  SVolt  Single  Supply 

£114/9114 

IK  x   4  Static  RAM  450ns 

2114L2 

IK  x  4  Static  RAM  250ns 

2114L3 

IK  x   4  Static  RAM  350ns 

4027 

4K  x  1  Dynamic  RAM 

4060/2107 

4K  s  I  Dynamic  RAM 

4050/9050 

4K • x  1  Dynamic  ram 

2111A-2/Sni 

256  x  4  Static  RAM 

2112A-2 

256  *  4  Static  RAM 

211.5AL-2 

IK  x  1  Static  RAM  55ns 

6104-3/4104 

4K  x  1  Static  RAM  320ns 

7141-2 

4K  x  1  Static  RAM  200ns 

MCM6641L20 

4K  i   2  Static  RAM  200ns 

9131 

IK  x  1  Static  RAM  300ns 

C.P.U.  s  ECT. 


MC6B00t 

MCM6B10AP 

MCTOA10P 

MCM6GB10P 

MC6620P 

MC6&2QL 

MC6321P 

HC6flft21P 

MCM6S30L7 

MC6840P 

MC6S45P 

MC5845L 

WCG850L 

MC6850P 

MC6852P 

MC6B52L 

MC6854F 

MC 686 OCJCS 

MCG862L 

MK38&0N-J 

MK3B52P 

MOG52H 

MK3S54iN 

800S- 1 

BOBOA 

ZBQCPU 

6520 

6530 

2550 

TMS1000NL 

TMS4024MC 

TMS6011NC 

MC14411 

AY 5- 40 07 D 

AY 5 -9200 

AYS- 9100 

AY5-2376 

AY3-8500 

TR1402A 

PR1472& 

PT1432B 

8257 

82  5! 

8228 

8212 

MC14410CP 

MC14412 

MCI 44 OS 

MC14409 

MC148SL 

MC14B9L 

MC1405L 

HC1406L 

MC1408/6/7/B 

MC1330P 

MC1349/50 

MC1733L 

LM565 


Microprocessor 


3  Static 
3  Static 
&  Static 


RAM  450ns 
RAM  360ns 
RAN  250ns 


128 

128 

128 

P1A 

PIA 

PIA 

PIA 

Mfkbuo. 

PTM 

CRT  Controller 

CRT   Contrnller 

AC1A 

AC1A 

S5DA 

S5DA 

ADLC 

0-600  BP5  Modem 

2400  GPS  Modem 

F8  Microprocessor 

Fft  Moeiio  ry  Interface 

F8  Memory    Interface 

F3  Direct  Memory  Access 

Microprocessor 

Microprocessor 

Microprocessor 

PIA 

Support  For  6500  series 

Microprocessor 

Four  Bit  Microprocessor 

9x  64   Digital   Storage  Buffer  {FIFO) 

IWRt 

Bit  Rate  Generator 

Four  Di41t  Counter/Display  Drivers 

Repertory  Dialler 

Push  Button  Telephone  Diallers 

Keyboard  Encoder 

TV  Game  Chip 

UART 

UART 

UART 

DMA  Controller 

-Communication  Interface 

System  Controller  S.  Bus  Driver 

8  Bit  Input/Output  Port 

2  of  8  Tone  Encoder 

Low  Speed  Modem 

Binary  to  Phone  Pulse  Converter 

Binary  to  Phone  Pulse  Converter 

RS232  Driver 

RS232  Receiver 

A/D  Converter  Subsystem 

6  Bit  0/A  Converter 

B  Bit  0/A  Converter 

Low  Level  Video  Detector 

Video  IF  Amplifier 

LM733  OP  Amplifier 

Phase  Lock  Loop 


3m\z 


^48 


PRICE 


$  7.^y 

20.00 
6.99 
S,99 
7.95 
3,99 
3.99 
3,99 

3.93- 
4.95 
14.99 
14.99 
14.99 
10.99 


13 

.80 

3 

.99 

4 

.99 

5 

.99 

8 

.99 

9 

.99 

a 

.■!') 

9 

.99 

14 

.99 

8 

.99 

29 

.50 

33 

.00 

10 

.99 

4 

.99 

5 

.99 

11 

.99 

22 

.00 

29,00 

14,99 

9 

.99 

16 

.99 

9 

.99 

9 

,99 

4 

.99 

B 

.99 

14 

ft 

7 

.99 

15 

,99 

10 

.99 

9 

99 

9 

.99 

9 

99 

11 

99 

£ 

99 

9 

99 

7, 

99 

19 

99 

5 

99 

9 

99 

9 

99 

9 

99 

9, 

99 

9. 

99 

5. 

00 

5. 

00 

3. 

99 

14.99 

12.99 

12. 

99 

1. 

00 

1. 

00 

9. 

00 

7, 

SO 

4. 

SO 

1, 

50 

1. 

17 

2. 

40 

2. 

50 

electroqic§ 

(602)  242-3037 
(602)  242-8916 

2111  W.Camelback 
Phoenix,  Arizona  85015 
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RF  TRANSISTORS 

TYPE 

PRICE 

TYPE 

1 

PRICE 

TYPE 

PRICE 

2N1561 

S15.Q0 

2N5590 

815 

MM  1550 

510,00 

2N1562 

1500 

2N56B1 

1185 

MM  1552 

5000 

■ 

2JSM692 

1500 

2N5637 

2Z15 

MM1553 

56  50 

FAIRCHILD  VHF  AND  UHF  PRESCALER  CHIPS 

2N1693 

1500 

2N5W1 

6.00 

MM  1601 

550 

95H9GDC                  350  MHz  Prescaler  Divide  py  1*1 1 

$9  50 

2N2632 

4500 

2N5642 

10.06 

MM1602/2N5642 

96H91DC                   350  MHz  Prescaler  Divide  by  5f6 

9.50 

2N2857JAN 

2.52 

2N5643 

15.82 

MM  1607 

B.BO 

11C90QC                     650  MH2  Prescaler  Divide  by  IQMt 

16.50 

2N2S76 

12.35 

2N6S45 

12.38 

MM  1661 

15.00 

11C91DC                   650  MHz  Prescaler  Divide  by  576 

1650 

2N28B0 

25.00 

2N5764 

27.00 

MM  1669 

17.50 

1 1C83DC                    1  GHz  Divide  by  248/256  Prescaler 

29.90 

2N293? 

7.00 

2N5642 

6.78 

MM  1943 

300 

1 1C70DC                  600  MHz  Flip/Flop  with  reset 

12,30 

2N2947 

V8.35 

2N5849 

21.29 

MM26iJi 

3.00 

11C58DC                    ECLVCM 

4.53 

2N294S 

15.50 

2N5662 

51.91 

MM  2606 

5.00 

1 1  C44DCf  M  C4044    phase  F  feq  ue  ncy  Detect  or 
1 1C24DC/MC4024     Dual  TTL  VCM 

3.82 
3.82 

2N2949 

3.90 

2N5913 

3.25 

MM8006 

2.23 

1 1C06DC                   UHF  Prescaler  750  MHz  D  Type  Hip/Flop 

12.30 

2N2950 

5.00 

2N5922 

10.00 

MMCM918 

20.00 

1 1G05DC                  1  GHz  Counter  Divide  by  4 

7435 

2N3287 

4.30 

2  N  5942 

46.00 

MMT72 

1.17 

11C01FC                   High  Speed  Duel  M  input  NOJNOR  Gale 

15,40 

2N3294 

LIS 

2  N  5944 

692 

MMT74 

1.17 

WISPER  FANS 

2N3301 

104 

2N5945 

12L38 

MMT2857 

253 

This  fan  is  super  quiet,  efficient  cooling  where  low  acoustical  disturbance  is  a 

2N3302 

105 

2N5946 

14.69 

MRF304 

43.45 

must.  Size  4.63*  x  4  68*  k  1  50*.  Impedance  orotected,  5GY60  Hz.  120  Vac 

2N3304 

1,48 

2N6080 

7  74 

MRF420 

20.00 

$9  99 

2N33Q7 

12  60 

2N60B1 

10.05 

MRF450 

11  85 

TRW  BROADBAND  AMPLIFIER  MODEL  CA615B 

2N3309 
2N375 

3  90 
9.32 

2N6062 
2N6083 

1tJ30 
13,23 

MRF450A 
MRF454 

11  85 
Z1JB3 

Frequency  response 40  MHz  to  300  MHz 
Gain:          300  MHz  13  dB  Mm.,  17.5  dB  Max, 

2N3553 

157 

2N6064 

14.66 

MRF458 

20  68 

50  MHz  0  to  ~  108  from  300  MHz 

2f#3755 

720 

2N6094 

715 

MRF472 

250 

Vohage;     24  volts  dc  it  220  ma  max. 

S19.99 

2M3618 

600 

2N6095 

11.77 

MRF475 

5.00 

CARBIDE  —  CIRCUIT  BOARD  DRILL  BITS  FOR  PC  BOARDS 

2H3866 
2N3866JAN 

1,09 
2.80 

2M6096 
2N6Q97 

20  77 
29.54 

MRF476 
MRFS02 

500 
1.08 

SHe:  35,42,47.49.  51 ,52 

S215 

2N3866JANTX 

4.49 

2K6136 

20.15 

MRF504 

6.95 

Size:  53,  54.  55. 56. 57,  58,  59. 61  ,  63, 64, 65 

1.85 

Size:  66 

1,90 

2N3924 

3,34 

2N6166 

38.60 

MRF509 

4.90 

Size:  1.25  mm.  1.45  mm 

2.00 

2N3927 

12.10 

2N6265 

75.00 

MRF511 

(LIB 

Size;  3.20  mm 

-J.  DO 

2N395Q 

26.86 

2N6266 

100.00 

MHF901 

3.00 

CRYSTAL  FILTERS:  TYCO  001-19B80  same  as  2194F 

2N4072 

1.80 

2N6439 

45.77 

MRF5177 

21.62 

107  MHz  Narrow  Band  Crystal  Filter 

2IM4135 

2.00 

2N6459/PT9795 

18.00 

MRF6004 

1.60 

3  dB  bandwidth  15  kHz  mm  20  dB  bandwidth  60  kHz  mln.  40  dB  bandwidth  *50 

2N4261 

14.60 

2N6603 

12.00 

PT41B6S 

3.00 

kHz  mm. 

2N4427 

1.20 

2N6604 

1200 

FT4571A 

1.50 

Ultimate  50  dB;  Insertion  loss  1,0 dB  max  Ripple  1.0  dB  max,  Ct.0  +  /- 

Sp(3600 

2N4429 

7.50 

A50-12 

2500 

PT4612 

500 

ohms. 

$595 

2N4430 

20.00 

BFR90 

500 

PT4628 

500 

MURATA  CERAMIC  FILTERS 

2N4957 

3,62 

BLY5G8C 

25.00 

PT4640 

500 

Models;     SFD-455D  455  kHz 

S3  00 

2N4958 

292 

BLV568CF 

25,00 

pTaess 

1072 

SFB-455D455kHz 

ZOO 

2144959 

23 

CD3495 

15,00 

PT9764 

24  30 

CFM-455E455*He 

7,99 

2N4976 

19.00 

HEP76/S3Q14 

4.95 

PT9790 

41,70 

SFE-10  7  10  7MH* 

595 

2*6090 

1231 

HEPS30G2 

11.30 

S0 1043 

500 

TEST  EQUIPMENT  -  HEWLETT  PACKARD  —  TEKTRONIX  - 

-ETC. 

2N5108 

4  03 

HEPS3003 

29.88 

some 

3  00 

Hewlett  Packard 

2N5109 

160 

HEPS3005 

9.95 

soma 

5.00 

491C              TWT  Amplifier  2  to  4  Gc  1  watt  30  dB  gam 

11 150.00 

2N516Q 

3.49 

HEPS3006 

19.90 

SD1119 

300 

608D               10 10  420  mc  .1  uV  to  .5  V  mto  50  ohms  Signal  Generator 

500.00 

2N5179 

105 

HEPS3007 

24  95 

TA7993 

75.00 

2N51B4 

2.00 

HEPS3O50 

11.34 

T  A  7994 

100  00 

2N5216 

47,50 

HEPS5026 

2.56 

TRWMRA2023  1 

616B             1.8  to  4,2  Gc  Signal  Generator 

400.00 

2N5563 

4.55 

HP3583 1 E/ 

40281 

1090 

616B             3,8  to  12  Gc  Signal  Generator 
620 A              7  to  1 1  Gc  Signal  Generator 

400  00 
400.00 

2N5589 

6.82 

HXTR5104 

50.00 

40282 

11  90 

623B              Microwave  Test  Set 

900  00 

MM  1500 

32.20 

40290 

248 

624C             M | c ro wa ve  Test  Set 

95000 

614A               900  to2l00  MC  Signal  Generator 
6691 A            1  to  2  Gc  Plug  In  For  8690 A  Sweeper 

$500.00 
300,00 

CHIP  CAPACITORS 

8692 A            2  lo  4  Gc  Plug  In  For  6690 A  Sweeper 

80000 

i  pi 

27pf 

220pf 

I200pl 

8693A            4  lo  8  Gc  PI  ug  1  n  For  8690 A  Sweeper 

80000 

We  can 

supdIv  any 

1.5pf 

33pf 

?40p1 

iSOOpt 

8742A            Reflection  Test  Unit  2  to  12.4  Gc 

1800,00 

value  chip  capac- 

2 2pf 

39pf 

270pf 

I800pf 

695 A             12  4  lo  18GC  Sweep  Generator 

900  00 

itors  you  mav  need. 

2  7pr 

47pt 

aoopt 

2200pf 

1702A            Storage  OsctHo  scope 

1800,00 

33pr 

56pf 

SSOpi 

2700pf 

m  ■  ■  ■            i_ 

PRICES 

3,9p» 

68pf 

nop4 

3300pf 

AJliech: 

473                225  to  400  mc  AM/FM  Signal  Genaraioc 

750,00 

no  to 

50 

51  100 

Si. 99 
149 

too 

47pf 
5  5pf 

B2pf 
tOOpt 

390pf 
430pJ 

3900pf 
4700pf 

SJrogen 

e.8pr 

nopl 

470pf 

5600pf 

MF5/VH-4     Universal  Spectrum  Analyzer  with  1  KHz  lo  27,5  mc  Plug  In 

1200,00 

8  2pt 

I20pf 

5l0cf 

BBOQpl 

KeHek; 

10  1     1 0  0  C 

I0pf 

130p^ 

560pi 

8200pf 

Xfl630-tOO    TWT  Amplifier 8  to  12,4  Gc  100  watts  40  dB  gam 

9200.00 

1001  up 

50 

I2pf 
I5p! 

150pf 
I60pf 

620pf 
B80pi 

OtOmf 
012ml 

Polared: 
2038<I2436/1102A 

Calibrated  Display  with  an  SSB  Analyai .,  Module  and  a  10  to 

POR  = 

CALL  FOB  PRICE 

18pf 
22pt 

180pf 
200pt 

820pt 
1000pf 

01 5ml 
OlSmf 

40  mc  Single  Tone  Synthesizer 

1500.00 

ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

HAMLIN  SOLID  STATE  RELAYS 

^•48 

5.5227/6 

5  5S5~2.7/B/U 

l20vac  at 

40Amos. 

5,595- 506WCW 

5.59^2.7LSB                  YOUR  CHOICE  124.95 

Input  Voltage  3  to  32vxfC 

5,595-2.7USB 

5,545-2,7« 

90USBrCW 

240vac  at  40Amps. 
Input  Voltage  3  lo  32vdc 
Your  Choice  $4.99 
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1900  MHz  to  2500  MHz  DOWN  CONVERTER 

This  receiver  is  tunable  over  a  range  of  1900  to  2500  mc  and  is  intended  for  amateur  radio  use.  The  local  oscillator  is 
voltage  controlled  (i.e.)  making  the  if  range  approximately  54  to  88  mc  (Channels  2  to  7). 

PC  BOARD  WITH  CHIP  CAPACITORS  13 $44.99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY $79.99 

PC  BOARD  ASSEMBLED  AND  TESTED $120.00 

PC  BOARD  FOR  3.7  TO  4.2  GC  SATELLITE  CONVERTER  WITH  DATA. $100.00 

PC  BOARD  FOR  l-F  AMPLIFIER  WITH  DATA      40.00 

PC  BOARD  FOR  DEMOD  WITH  DATA  ■ 55.00 

POWER  SUPPLY  KIT $44.99 

POWER  SUPPLY  ASSEMBLED  AND  TESTED 59.99 

YAGI  ANTENNA  4'  LONG  APPROX.  20  TO  23  dB  GAIN $59.99 

YAGI  ANTENNA  4'  WITH  TYPE  (N.BNC.SMA  Connector} , $64.99 

2300  MHz  DOWN  CONVERTER 

Includes  converter  mounted  in  antenna,  power  supply,  antenna,  75'  and  3'  RG59  cable  with  connectors, 

75  to  300  ohm  adapter,  Plus  90  DAY  WARRANTY $299.99 

OPTION  #1  MRF902  in  front  end.  (7  dB  noise  figure) $349.99 

OPTION  #2  2N6603  in  front  end.  (5  dB  noise  figure) $400.00 

2300  MHz  DOWN  CONVERTER  ONLY 

10  dB  Noise  Figure  23  dB  gain  in  box  with  N  conn.  Input  F  conn.  Output $149.99 

7  dB  Noise  Figure  23  dB  gain  in  box  with  N  conn.  Input  F  conn.  Output $169.99 

5  dB  Noise  Figure  23  dB  gain  in  box  with  SMA  conn.  Input  F  conn.  Output $18999 

DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATELY $15.00 


2  FOOT  DISH  WITH  FEED  AND  MOUNT 


0\?.*7s3 


PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  PLUS  2N6603 89.00 

Shipping  and  Handling  Cost: 

Receiver  Kits  add  $1.50,  Power  Supply  add  $2.00,  Antenna  add  $5.00,  Option  1/2  add  $3.00.  For  complete  system  add 

$7.50. 

Replacement  Parts: 

MRF901  $5.00  MBD101  $2.00 

.001  chip  caps         $2.00 
2N6603  $12.00  PC  Board  only  $25.00  with  data 


3.7  to  4.2  Gc  SATELLITE  DOWN  CONVERTER 

70  MHz  i-f  (30  MHz  @  3  dB)  10  dB  min.  IMAGE  REJECTION 

15  dB  max.  Noise  Figure  15  dB  Gain 

ASSEMBLED  AND  TESTED  WITH  N  OR  SMA  CONNECTOR  FOR  INPUT  AND  F  CONNECTOR  FOR  OUTPUT 

$499.99 

IF  AMPLIFIER  FOR  ABOVE  70  MHz 

45dBGain  —  30  MHz  @  3  dB  —  ASSEMBLED  AND  TESTED  F  CONNECTOR  $129.99 

DEMOD  FOR  ABOVE  70  MHz 

COMPOSITE  VIDEO  OUTPUT  (NO  RF)  —  ASSEMBLED  AND  TESTED  $179.99 

We  no  longer  accept  Bank  Cards. 

PLEASE  SEND  POSTAL  MONEY  ORDER,  CERTIFIED  CHECK,  CASHIER'S  CHECK  OR  MONEY  ORDER. 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE.  WE  CHARGE  15%  FOR  RESTOCKING  ON  ANY  ORDER. 
ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY. 
ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS. 

ALL  PARTS  PRIME  AND  GUARANTEED.  i6Lf\'y\   lAI    1(\1H 

WE  WILL  ACCEPT  COD  ORDERS  FOR  $25.00  OR  OVER,  ADD  $1.50  FOR  COD  CHARGE.    \OVZ)   Z^^OUJ  / 
PLEASE  INCLUDE  $1.50  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES.  (f%(\l\   1&1    KQIfi 

WE  ALSO  ARE  LOOKING  FOR  NEW  AND  USED  TUBES,  \  J  ~ 

TEST  EQUIPMENT,  COMPONENTS  ETC.  T  1  1  1    W     pQmplliQplr 

WE  ALSO  SWAP  OR  TRADE.  Zl  1  1    W  .  ^dillClUclLK 

FPa°gR,sCATAL0G  SEE  JANUARY' ,980' "  Ma9azlne' 10  Phoenix,  Arizona  8501 5 
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Limited  Gty. 
Limit  5  of 
each  type 

per  customer 


RF  POWER  TRANSISTORS 

2N5591    25  W  @  13.6  VDC 

to  240  mhz,  minimum 

gain  4.4  db, 

6.95 


2 N 6081  /  MR f  221 

15W  @  13.6  VDC  tq  240  mhz. 

Minimum  gain  6,3  db« 

4,95 


Units  are  marked  with  special  mfg's.  part  number,  however, 
all  are  new  and  guaranteed 


TO-3  P.O.  BOARD  HEATSINK 

Perfect  for  power  transistors,  or  309 
and  340K  series  voltage  regulators. 

3/1.10 


Thennoloy  H6Q14 
Black  Ancdlzed 


LM395  High  gain  power  transistor  with  built  in  current 
limiting,  power  limiting  and  thermal  overload  making  it 
virtually  impossible  to  destroy  with  overload. VCEO  = 
36V  IC  -  2A  HFe  3000,  Will  drive  directly  off  TTL 
and  CMOS.      1.65 


'2N5191 
NPN 

Vceo  =  60V 

IC  -4A 
Hfe  25-100 
@  1,5  A 

'HSE  ft 


SILICON 

POWER 

TRANSISTOR 

Pd4GW 


3/S1.OT 
1OO/S25,0n 


PN2222  (2N2222A) 

MOST  POPULAR  NPN 
GEN.  PURPOSE 
TRANSISTOR. 
TO  -  90  Vceo  =  40V 
Pd  =  5W 
Hfe  -  100-  300 
10/11. 00    100/$9.00 


THE  PERFECT  TRANSFORMER 
117V AC  primary.  12VAC  secondary  @  200ma 
Great  for  all  you  CMOS,  or  low  power  TTL 

projects.  PC  board  mount. 

99*  ea.        3/S2.50 
Size:  T5r'  Wx  1.25"  Dx  1.25"  H 


AY3-8910  PROGRAMMABLE  SOUND  GENERATOR 

The  AY3-8G1Q  is  a  40  pin  LSI  chip  with  three  oscillators,  three 
amplitude  controls,  programmable  noise  generator,  three 
mixers,  an  envelope  generator,  and  three  D/A  converters  that 
are  controlled  by  8  BIT  WORDS  No  external  pais  or  caps 
required.  This  chip  hooked  to  an  &  bit  microprocessor  chip  or 
Buss  (8080.  ZS0,  6800  etc.)  can  be  software  controlled  to 
produce  almost  any  sound  It  will  play  three  n pie  chords,  make 
bangs,  whistles,  sirens,  gunshots,  explosions,  bleats,  whines, 
or  grunts.  In  addition,  it  has  provisions  to  control  its  own 
memory  chips  with  two  10  ports.  The  chip  requires-  *5V  @ 
7 5m a  and  a  standard  TTL  clock  oscillator.  A  truly  incredible 
circuit, 

$14.95  W/Basic  Spec  Sheet  (4  pages) 
60  page  manual  with  5- 100  interface  instructions  and 
several  programming  examples.  $3,00  extra 


OVP-2  OVERVOLTACE  PROTECTOR      6.9  5 

Provides  cheap  insurance  for  your  expensive  equipment. 
Trip  voltage  is  adjustable  from  3  to  30  volts,  Overvoftage 
instantly  fires  a  25A  SCR  and  shorts  the  output  to  protect 
equipment.  Should  be  used  on  units  that  are  fused.  Di- 
rectly compatible  with  the  PS  12  and  PS- 14.  All  electron- 
ics supplied.  Drilled  and  ptat^d  PC  board. 


ULTRASONIC  RELAY  KIT 

Invisible  Beam  Works  Like  A  Photo 
Electric  Eye.  COMPLETE  KIT  .  All  Parts  & 
PC  Board   Use  Up  To  25  Ft  Apart. 

$21.50 

Optional  entry  delay  and  Alarm  Timeout 
Circuit  will  source  or  sink  up  to  200  MA 

DC. 


AUTO/VAN  CLOCK  KIT 


■  12  Hr.  Format 

*  6  Digit  W  LED  Readouts 

*  Quartz  XTAL  Timebase 

•  Alarm  &  Snooze  Options 

*  Noise  Filtering 

•  Easy  Assembly  •  12  VDC 

•  4  5/8"  x  3"  x  1  1/2" 

■  All  Partsl 


516.95 


V**      ZULU  II  CLOCK  KIT 

X-THA  VALUE:  AH  the  components  and  high  quality  plated  G-10  PC  Boards 

are  provided. 
X-TRA  CARE  IN  DESIGN:  Easy  Assembly!  Large  opeffl  layout 
X-CELLENCE  IN  IDEAS:  5  /ears  at  designed  products  for  the  amateur  radso 

market, 
K-CELLENCE    IN    INSTRUCTIONS:   Clear   slep-by-step   instructions   with 

quality  e|Iusi rations  and  schematic 
X-TH  A  FEATURE5:Tiwe  has  never  heen  a  clock  Hit  with-  so  many  leatures  -at 

any  price1 

•  Unit  operates  on  either  12  VAC  of  12  VDC. 

•  On  board  QUARTZ  XTAL  TIMEBASE  or  60Hz  AC  Sine  freq.  can  be  used 

•  Automatic  B ATT ERY  BACKUP* 

•  Reads  irue  24  HOUR  TIME  and  31  DAY  CALENDAR, 

•  Unique  NOX"    CIRCUIT  ac I lu ales  readouts  with  ahandciflp  inllowed  by  Ihe 
date  tor  4  seconds.  Or  they  can  be  turned  on  conslanlly. 

■  When  used  mobile  readouts  blank  whe  ignition  is  off 

•  Special  NOISE  SUPPRESSION  and  battery  reversal  circuits 

•  EniQhi  |/2"  LED  s  show  hours  minute  and  seconds    


WITH  CALENDAR 
AND  NOXT*  CIRCUIT 

19.95 

LESS  CASE 

ACCESSORIES 

Custom  High  Impact 
Molded  Case  with  Ruby 
Lens.  Available  in  Blue  or 

Tan. 

$6.50 

117  VAC  to  12  VAC 
Trans  termer. 

$1.35 

■9V  Battery  Nol  Included 


v 


Sound  Effects  Kit    $18.50 

The  SE-01  Sounci  tilects  Kit  is  a  complete  hit;  all  you  need  to  build  a 
programmable  sound  effects  machine  escepl  a  battery  and  speaker. 
Our  kit  is  designed  to  really  ring  out  the  Tl  76477  Sound  Chip.  Only 
the  SE-01  provides  you  with  additional  circuilry  thai  includes  a 
PULSE  GENERATOR.  MUX  OSCILLATOR  and  COMPAR1TOH  to 
make  more  complex  sounds  a  snap.  We  help  you  in  building  the  kil 
vith  a  clear,  easy-to-follow  construction  manual  and  we  show  you 
now  lo  easily  program  the  unit.  Olher  dealers  will  sellyoutoechipor 
a  "kit"  ot  parts-  but  you  are  on  your  own  lo  do  the  most  difficult 
part,  .make  neat  sounds!  Wilhin  a  short  time  after  you  build  ihe  SE-01 
you  can  easily  create  Gunshots,  Explosions.  Space  Sounds,  Steam 
T  rains  and  mu  ch  more.  We  thi  n  k  I  h  e  Bi  a  H  et  SE  -01  is  t  he  best  deal  o  n 
tne  market  but  don't  ask  us.  ■    ash:  the  15,000  happy  SE-01  owners! 

Complete  Kit  With  Quality  Plated  PC  Board  S1B-50 

(Less  battery  &  speaker} 

Users  Croup  Notes:  Includes  additional'  programming 

charts-  plus  quarterly  updates  55.00 

7  WATT  AUDIO  AMP  KIT 

SMALL  SINGLE  HYBRID  IC  AND  COMPONENTS  F|T  ON  A  2"  x  3"  PC 
BOARD  dNCLUDEOl  RUNS  ON  12VDC  GREAT  FOB  ANY  PROJECT  THAT 
NEEDS  AN  INEXPENSIVE  AMP.  LESS  THAN  3%  THD  (Efr  5  WATTS 
COMPATIBLE  WITH  SE-01  SOUND  KIT   IS.95 

M  li.  '  


LM3Q4* 

RCA  40430 

LMS67 

CD4046 

LM33Q2 

2SC  1849 

MPS  A  20 

TL490 

7612 

7805 

7BM0.5 

LM391 1 

555 

2N6028 

IL-t 

LM3B0 

LM377 

TIP-30 

SCR 

SCR 

LM317 


DIAC 


PARTS 

(CA3046)  Xistor  Array    75 

400V  6ATFHAC  TO-66   ... 75 

Tone  Decoder  . , 9-9 

PLL  CMOS 99 

Quad  Comparator  89 

High  Fred.,  NPN  TO-S2 6/1  .M 

NPN  General  Purpose    8/1,00 

Bar/ Graph  Driver  wf  specs    ...   2.50 

12V  1 A  Regulator .99 

5V  1A  Regulator  ,99 

SV^AReg  TL%5<Hse#J    ,80 

Temp.  Transducer  w/ specs    ..   1,10 

Timer  IC   r r    .49 

P  .U  ,T .  w/specs .50 

Opto  Isolator  wf  specs    , ,    ,BQ 

2W  Audio  IC  w/specs 50 

Dual  LM380  w/specs 1.09 

PNP  Power  TO-22Q 3/1. 00 

Sensitive  Gate  20QV  4A   ',„',,  7/1. 00 
Sensitive  Gate  6O0V 

4ARCA  , .,    3/1.Q0 

Variable  Reg.  3-35 V  iA 

w/specs 1 .69 

Trigger  diode  tor  tries  cs  in 

AC  phase  control 

operation    ,.,...,.. 29 


\*^  MUSIC  FOR  YOUR  EARS 

Bullet's  Electronic  Music  Machine'"  Kit  has  a 
single  26  Pin  Micro-processor  Chip  with  ROM 
I  hat  has  been  prog  rammed  to  play  the  first  6  to 
10  notes  o\  the  25  popular  tunes  listed  below. 
Each  tune  can  easily  be  addressed  individually 
or  played  sequentially  at  Ihe  push  of  a  button. 
The  3  chime  sequences  are  activated  at  any  time 
by  separate  switch  closures  so  when  used  as  a 
doorbell,  one  door  can  play  songs  while-  two 
others  will  play  different  chimes.  The  unit  has  a 
5  watt  audio  Amp  and  will  run  on  either  12V AC 
or  12VDC.  Ophonal  117VAC  transformer  is 
available.  Construction  is  very  simple,  works 
with  any  8  or  16  ohm  speaker,  or  horn  speaker. 
(Mot  Included)  Tunes  car  be  remotely 
programmed  usiqg  a  single  rotary  switch,  (not 
included),  if  desired. 


Complete  Kn    $16-95 


CALL   OR   WRITE  TODAY    FOR    FREE   CATALOG 


NO  COD, 

SEND  CHECK,  M.O.,  OR 

CREDIT  CARD  # 

PHONE  ORDERS  ACCEPTED 

ON  VISA/MASTER  CHARGE  ONLY 

(214)  276-3553 


ADD  5%  FOR  SHIPPING 
ORDERS  UNDER  $10  ADD 
.75HANDLfNG 

TEX,  RES.  ADD  5%  TAX 

FOREIGN  ORDERS  {EXCEPT 

CANADA  ADD  10%  (20%  FOR 
AIRMAIL) 


Transformer    $1.35 

For  Operation 
on  117V  AC 


Tunes:  Toreador  *  William  Tell  *  Hallelujah 
Chorus  *  Star  Spangled  Banner  "  Yankee 
Doodle  *  America,  America  ■  Deulschland  Leid 

*  Wedding  March  *  Beethoven's  5th  and  9th  * 
Hell's  Bells  *  La  VienEnRose  *  Star  Wars  Theme 

*  Clementine  ■  Augustine  *  Jingle  Sells  *  God 
Save  The  Queen  *  Colonel  Bogey  *  Marseillaise 

*  O  Sole  M«o  "  Santa  Lucia  '  The  End  "  Blue 
Danube  '  Brahms  Lullaby  *  Westminister  Chime 

*  Simple  Chime  '  Descending  Octave  Chime. 
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•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tion/answer memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions, as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4,95/ 

•  GENERAL  CLASS  STUDY  GUIDE— SG735S— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  transis- 
tor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the 
lLbigM  ticket.  After  getting  your  ticket,  you'll  use  this  guide  again  and  again 
as  an  electronics  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  Under  revision, 
expected  availability  is  December  1980.  $5.95* 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE— SG10S1  —Ready  to  upgrade  your  !icense?To  prevent  retaking  the  FCC  theory  exam, 
you  need  the  73  Advanced  theory  guide,  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not 
necessary  to  master  the  Advanced  theory  — try  this  book  before  visiting  the  examiner's  office!  $6.95.*  (Published  by  TAB  Books 
previous  to  recent  changes  in  FCC  exam  material.) 

•  EXTRA  CLASS  LICENSE  STUDY  GUI DE—SG 1080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  elec- 
tronics theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  tech- 
niques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be 
understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.* 


*t$   NOVICE  ^ 
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NOVICE  THEORY  TAPES 

Startling  Learning  Breakthrough 


•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You1!!  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your 
exam.  73  is  interested  in  helping  get  more  amateurs,  so  were  giving  you  the  complete  set  of  our  tapes  for 
the  incredibly  low  price  of  ONLY  $15,95,* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  while  you  re  driving!  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give 
you  all  the  basics  you'H  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics 
which  will  be  invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  these  tapes?  Set  of  4— $15,95.* 

These  tapes  were  made  previous  to  recent  changes  in  FCC  rules.  These  minor  changes  do  not  affect  the  theory  involved.  A  new  set  of  tapes 
reflecting  these  rule  changes  is  being  developed.  Expected  availability  is  December  1980. 
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SSTV 


•  SLOW  SCAN  TELEVISION 
TAPE—  CT7350— Prize  winning 
programs  from  the  73  SSTV 
contest-  Excellent  for  Demo! 
$5.95.* 


73  CODE 
TAPES 


Cf 


GENESIS 
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5  WPM— CT7305— This  Is  the  beginning 
tape  for  people  who  do  not  know  the  code 

at  alt.  It  takes  them  through  the  26  letters, 
10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the 
way  using  the  newest  blitz  teaching  tech 
niques.  It  IS  almost  miraculous!  In  one 
hour  many  people— mcluding  kids  of  ten 
— are  able  to  master  the  code.  The  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out. 


"THE  STICKLER" 

6+  WPM— CT7306— This  is  the  practice 
tape  for  the  Novice  and  Technician  li- 
censes, (t  is  made  up  of  one  solid  hour  of 
code,  sent  at  t  he  official  FOG  standard  (no 
other  tape  we've  heard  uses  these  stan^ 
dardsn  so  many  people  Hunk  the  code 
when  they  are  suddenly — under  pressure 
—faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm}.  This  tape  is  not 
memorable,  unlike  the  zany  5  wpm  tape* 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  of  five. 


Any  Four  Tapes  For  S  15.95 J  * 
S4.95Each!# 


"BACK  BREAKER93 

13+  WPM  —  CT7313  —  Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steely-eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per.  You  need  this  extra  margin  to  over- 
come the  panic  which  is  universal  in  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thanK  heavens  you  had  this  back- breaking 
tape. 


"COURAGEOUS'1 

20 -f-  WPM— CT7320— Code  is  what  gets 
you  when  you  go  for  the  Extra  class  li- 
cense. It  is  so  embarrassing  to  panic  out 
Just  because  you  didn't  prepare  yourself 
with  this  tape.  Though  this  is  only  one 
word  (aster,  the  code  groups  are  so  diffi- 
cult that  you'll  almost  rail  asleep  copying 
the  FCC  &tuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
realty  is  with  this  fantastic  one  hour  tape. 


"OUTRAGEOUS91 

25+  WPM— CT7325— This  is  the  tape  for 
that  small  group  of  overachieving  hams 
who  wouldn't  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  f  i  f e  of  hams  who 
have  mastered  it.  Let  us  know  when  you're 
up  to  speed  and  we'll  Inscribe  your  name 
in  73s  CW    Hall  of  Fame 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  in- 
clude check  or  detailed  credit  card  information.  No  CO-D,  orders  accepted,  *Add  £1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  noi  published  by  73 
Magazine.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  Please  a  I  tow  4-6  weeks  for  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


7$  TEChlNICAl  UbRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73technical  library,  dedicated  to  160  meter  operating,  Si  Dunn  pro- 
vides  all  necessary  information  to  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  {the  King  of  160)  shack,  This  reference  is  a  must  for  new 
and  experienced  uTop  Band"  operators.  Price:  $4.95/ 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  5V2   x  8V2,  softbound.  $12.95/ 

•  THE  POWER  SUPPLY  HANDBOOK—  BK7305— Need  a  power  supply  for  a  gadget  you're  building?  In  the  POWER  SUPPLY  HAND- 
BOOK there  are  dozens  ready-tobuild,  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  highly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  into  AC,  or  AC  to  DC— then  this  is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  fi  nd  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  books  available,  compiled  by  the  editors  of  73.  $9.95/ 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers!  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95/ 

•  THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  ail  previous  RTTY  books  ob- 
solete. If  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95/ 

•  PROPAGATION    WIZARD'S    HANDBOOK— BK7302— by   J.    H. 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95/ 

•  SSB  . . .  THE  MISUNDERSTOOD  MODE—  BK7351—  by  James  B. 
Wilson.  Single  Sideband  Transmission  . . .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  JT  B,  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator*  A  must  for  the  technically-serious  ham.  $5.50/ 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CIRCUITS- BK1 033- 
This  is  an  encyclopedia  of  amateur  radio  circuits,  gleaned  from 
past  issues  of  73  Magazine  and  carefully  selected  according  to  ap- 
plication. Youll  findTmany  youVe  never  seen  before,  some  new 
twists  on  the  tried  and  true,  and  several  that  have  been  long  forgot- 
ten but  are  well  worth  remembering.  Where  your  interest  ranges 
from  rage  hewing  to  EMET  from  CW  to  slow-scan  TV,  from  DX  to 
county  nets,  this  handbook  will  be  a  welcome  addition  to  your 
shack.  $8.95/ 


' 


OLS6& 


•  OWNER  REPAIR  OF  RADIO  EQUIPMENT-  BK731Q-  Frank  Glass 
s&ii  K6RQ  shares  over  40  years  of  operating,  servicing,  and  design  ex- 
perience in  this  book  which  ranges  from  the  elementary  to  the  highly 
technical  written  for  the  top  engineers  in  the  field.  It  is  written  in  nar- 
rative style  on  the  subjects  of  electronic  servicing,  how  components 
work,  and  how  they  are  combined  to  provide  communication  equip- 
ment. This  book  will  help  you  understand  the  concepts  required  to 
service  your  own  station  equipment.  $7.95/ 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS-  BK7348-  is  an 
easy-to-understand  book  written  for  the  beginning  kit  builder  as 
well  as  the  experienced  hobbyist.  It  has  numerous  pictures  and 
descriptions  of  the  safe  and  correct  ways  to  use  basic  and 
specialized  tools  for  electronic  projects  as  well  as  specialized 
metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 

j  shops,  $4.95* 

•  THE  CONTEST  COOKBOOK -BK730S- reveals  the  secrets  of 
the  contest  winners  (Domestic,  DX  and  specialty  contests),  com- 
piste  with  photos  and  diagrams  of  equipment  used  by  the  top 
scorers,  Find  out  how  to  make  150  contacts  in  one  hour.  $5.95* 

Use  (tie  order  card  \r\  the  backoi  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  #  Peterborough  NH  0345B.  Be  sure  to  In- 
clude check  or  detailed  credit  card  information.  No  C.O.D.  orders  accepted.  'Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  boohs  not  published  toy  73 
Magazine.  Questions  reqarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  Please  allow  4-6  weeks  tor  delivery . 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUIPMENT 


•  RF     AND     DIGITAL     TEST     EQUIPMENT     YOU     CAN 

BUILD— BK1044— Rf  burst,   function,   square  wave  generators, 
variable  length  pulse  generators— 100  KHz  marker,  if  and  rf  sweep 
generators,  audio  osc.  af/rf  signal  injector,  146  MHz  synthesizer, 
digital   readouts   for  counters,   several   counters,   prescaler 
microwave  meter,  etc.  252  pages.  $5.95.' 

•  VOL.  I  COMPONENT  TESTERS— LB7359— ...  how  to  build 
transistor  testers  (8),  diode  testers  (3).  IC  testers  (3)t  voltmeters 
and  VTVMs  (9),  ohmmeters  {6  different  kinds),  inductance  (3). 
capacity  (9).  Q  measurement,  crystal  checking  (6J,  temperature  (2), 
aural  meters  for  the  blind  (3)  and  aM  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4  95  * 

•  VOL.    II    AUDIO    FREQUENCY    TESTERS— LB7360—    .,  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSBP  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ... .  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4.95.* 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  frequency  waves,  the  common  denominator  of  Amateur  Radio. 
Such  items  as  SWR.  antenna  impedance,  line  impedance,  rf  output  and  Meld  strength;  detailed  instructions  on  testing  these 
items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators,  dummy  loads  and 
much  more.  S4.95,* 

•  VOL-  IV  IC  TEST  EQUIPMENT— LB7362— Become  a  troubleshooting  wizard*  In  this  lourth  volume  of  the  73  TEST  EQUIP- 
MENT LIBRARY  are  42  home  construction  projects  for  building  test  equipment  to  work  with  your  ham  station  and  in  servicing 
digital  equipment.  Plus  a  cumulative  index  for  all  four  volumes  of  the  73  TEST  EQUIPMENT  LIBRARY  $4.95.* 

=TllE    WEll-EQuippEd    kAM  sllAcli 

•  THE  MAGIC  OF  HAM  RADIO  -BK7312-  by  Jerrold  Swank, 
W8HXR  begins  with  a  brief  history  of  amateur  radio  and  ol 
Jerrys  involvement  in  it,  Part  2  details  many  of  ham  radios 
heroic  moments.  Hamdonfs  close  ties  with  the  continent  of  An- 
tarctica are  the  subject  of  Part  3,  In  Part  4  the  strange  and 
humorous  sides  of  ham  life  get  their  due.  And  what  of  the 
future?  Part  5  peers  into  the  crystal  ball.  $4.95.' 

•  A  GUIDE  TO  HAM  RADIO- BK7321 -by  Larry  Kahaner 
WB2NEL  What's  Amateur  Radio  ail  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  excellent  beginners 
guide.  It  answers  the  most  frequently  asked  questions  in  an 
easy-going  man  >er,  and  it  shows  the  best  way  to  go  about  get^ 
ting  an  FCC  lice  ise.  A  Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around  the  world-  $4.95." 

•  HOW    TO    BUILD   A    MICROCOMPUTER  -  AND    REALLY 

UNDERSTAND  IT- BK7325- by  Sam  Creason.  The  electronics 

hobbyist  who  wants  to  build  his  own  microcomputer  system 

now  has  a  practical  "How-Torr  guidebook.  This  book  is  a  com- 
bination technical  manual  and  programming  guide  that  takes 

the  hobbyist  step-by-step  through  the  design,  construction, 

testing  and  debugging  of  a  complete  microcomputer  system. 

Must  reading  for  anyone  desiring  a  true  understanding  of  small 

computer  systems.  $9.95/ 
•  LIBRARY  SHELF  BOXES -These  sturdy  white,  corrugated,  dirt-resistant  boxes  each  hold  a  full  year  of  73,  Kilobaud  Micro- 
computing or  80  Microcomputing.  With  your  order,  request  self-sticking  labels  for  any  of  the  following:  73,  Kilobaud  Microcom- 
puting, 80  Microcomputing,  CQ,  QST,  Ham  Radio,  Personal  Computing,  Radio  Efectronics,  Interface  Age,  and  Byte.  Order  1  — 
BX1 000 -for  $2.00*;  order  2-7-  BX20Q2- for  $1.50  each*;  order  8  or  more- BX 1002- for  $1.25  each*. 
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Style  W 


•  OSL  CARDS  -73  turns  out  a  fantastic 

series  of  OSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-QW0250-for  $8.95*;  500 
Style  W-QW0500-  for  $13.95";  250  Style 
X-QX0250-for  $8+95*;  500  Style  X- 
QX0500-for$13+95*;  250  Style  Y-QY0250 
-for  $8,95*;  500  Style  Y-QY0500-for 
$13.95/  Allow  0*12  wks.  for  delivery. 


Style  X 


•  BACK  ISSUES— Complete  your  cofiec- 
tion;  many  are  prime  collectables  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec 
Ironies  knowledge! 

Single  back  issue— ST0000— 

$3.00*; 

25  our  choice— ST2500— $12.00'; 

25  your  choice— ST2501  —$25.00 *; 

5  your  choice  -ST0500- $8.75*; 

1 0  your  choice— ST1 000  -$14.00/ 

•  FREE  BACK  ISSUE  CATALOGS  are  yours 
for  the  asking  .  .  .  specify  73  Magazine  and/or 
Kilobaud  Microcomputing  back  issue  catalog 
when  you  send  your  name  and  address  to  us 
on  a  postcard. 


^|^k  MMMf*M  7ffAIC  *  Preserve  and  protect  your  collection  for  a  lifetime!  Order  these  handsome  red  binders 

m\  f  /HHIl/l&lfWC  with  gold  lettering.  $7.50  for  1,  3  for  $21.75,  6  for  $42.00.  (Postpaid  within  USA,  please  add 

WW    MM  lAinrDC  S2.50  per  order  outside  USA.)  Check  or  money  orders  only,  no  phone  or  COD,  orders.  73 

•^     O  f  /¥£#£  fff  9  Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141. 

Use  the  order  card  m  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  73  Radio  Bookshop  •  Peterborough  NH  Q3458  Be  sure  to  in 
elude  check  Of  detailed  credit  card  tnlormahon  No  COD.  orders  accepted.  'Add  $1.00  handling  charge.  Note  Prices  subject  to  change  on  books  not  published  by  73 
Magazme  Questions  reqarrjing  your  order?  pfease  write  to  Customer  Service  at  the  above  address  Please  allow  *-6  weeks  for  delivery 


J 


FOR  TOLL  FREE  ORDERING  CALL  1  -800-258-5473 
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JM  C*AWT  Book 

^wo  Antennas 


•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BK1Q16— by  Edward  M,  Noll  W3FQJ.  This  is  the  first  collection  of  virtually  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types. 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr.  $5.50.* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— With  the 

GIANT  Book  of  Amateur  Radio  Antennas— BK1 104— by  your  side, 
antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to  its 
title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 
designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test  or 
enjoy  a  ham  antenna— this  is  the  book  for  you,  From  the  editors  of 
73;  published  by  Tab  Books,  Hardcover  $12.95/ 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS- BK1069— 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  authors  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5,50.* 

•  VHF  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHF  and  UHF  antennas  ...  A  practical  book  written  for 
the  average  amateur  who  takes  joy  in  building,  not  full  of  complex 
formulas  for  the  design  engineer,  Packed  with  fabulous  antenna 
projects  you  can  build.  $5.95.* 


•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR-  BK1015 
—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presented  giving  the  reader  some  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well.  Only  $9.95.* 

•  TTL  COOKBOOK -BK1 063 -by  Donald  Lancaster,  Explains 
what  TTL  is,  how  it  works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer. $9.50. 

•  CMOS  COOKBOOK -BK1011 -by  Don  Lancaster.  Details  the 
application  of  CMOS,  the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10.50.* 

•  TVT  COOKBOOK— BK1064— by  Don  Lancaster.  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal. Explains  and  describes  character  generation,  cursor  con- 
trol and  interface  information  in  typical,  easy^to-understand  Lan- 
caster style,  $9.95.* 

•  RTL  COOKBOOK—  BK1059— by  Donald  Lancaster.  Explains  the  how  and  why  of  RTL  (Resistor-Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the  basic  switch  to  the 
sophisticated  counter.  240  pages;  $6.50.* 

40  COMPUTER  GAMES  FROM  KILOBAUD  MICROCOMPUTING 

-  BK7381  —Forty  games  in  all  in  nine  different  categories.  Games 
for  large  and  small  systems,  and  even  a  section  on  calculator 
games.  Many  versions  of  BASIC  used  and  a  wide  variety  of 
systems  represented.  A  must  for  the  serious  computer  gamesman. 
$7.95* 

UNDERSTANDING  AND  PROGRAMMING  MICROCOMPUTERS 

-BK7382-A  valuable  addition  to  your  computing  library.  This 
two  part  text  includes  the  best  articles  that  have  appeared  in  73 
and  Kilobaud  Microcomputing  magazines  on  the  hardware  and 
software  aspects  of  the  new  microcomputing  hobby.  Well  known 
authors  and  well  structured  text  helps  the  reader  get  involved  in 
Americas  fastest  growing  hobby,  $10.95* 

•  HOBBY  COMPUTERS  ARE  HERE!— BK7322— If  you  want  to 
come  up  to  speed  on  how  computers  work  . . .  hardware  and  soft- 
ware . .  .  this  is  an  excellent  book*  it  starts  with  the  fundamentals 
and  explains  the  circuits,  the  basics  of  programmingT  along  with  a 
couple  of  TVT  construction  projects,  ASCJI-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a  teaching  aid  for 
newcomers,  $4.95.* 

•  THE  NEW  HOBBY  COMPUTERS— BK7340— This  book  takes  it 
from  where  Hobby  Computers  Are  Here!  leaves  off ;  with  chapters 
on  Large  Scale  integration,  how  to  choose  a  microprocessor  chip, 
an  introduction  to  programming,  low  cost  I/O  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards,  a  Baudot  monitor/edi- 
tor system,  an  audible  logic  probe  for  finding  those  tough  prob- 
lems, a  ham's  computer,  a  computer  GSO  machine  , . .  and  much, 
much  more!  $4.95* 


2  NEW  BOOKS 
FROM  73! 


*  Use  (he  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  *  Peterborough  NH  03458,  Be  sure  to  in- 
clude check  or  detailed  credit  card  information,  No  C.O.D.  orders  accepted  *  Adtf  $100  handling  charge  Note:  Prices  subject  to  change  on  books  not  published  by  73 
Magazine.  Questions  regarding  your  order?  Please  wriie  to  Customer  Service  at  the  above  address.  Please  allow  4-6  weeks  lor  delivery. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


QEflLER 
^DIRECTORY 


$an  Leandro  (.'A 

Spceialijring  in  Amateur  Radio  Tesj  Guides. 
FXVC,  Advanced  CIeiss  test  is  a  snap  with  our 
manual.  Bush  KdueuJiunuJ  Jserviees,  15373 
I  Jm'iniMir  St..  |\0,  Bo\  3*2,  San  leandro  CA 
94577. 


Denver  CO 

Experimenter's  paradi.se!  El  eel  runic  and 
mechanical  components  for  computer  people, 
audio  people,  tuun,  robot  builders  experiment- 
ers. Open  *ix  days  a  week,  (ialeway  Elect  rentes 
Cnrp,,  2W  W,  44ih  Ave,,  Uenver  CO  W>2 1 1 , 
45«*5444. 


Uneasy  ille  CT 

CuNhcrali,  Bencher,  Hy-Gain,  Telefc,  Barker  & 
WiJEitimson,  Nye-Viking,  I  lustier,  MF,f,  Gall- 
book  h  March,  Unadilla,  OK,  Saxion,  ARRL 
BoaksT  Used  equipment  T  Eleeironic  par  is  and  ac- 
cessories, tree  catalog.  Donovan  titclronics, 
Inc.,  2510  Nurwich,  New  London  1  pkt\  UncHS- 
vilk  CI  B6382,  84»-34M, 


New  Castle  DE 

I  COM,  Ten-Tek,  Swurt,  KDK,  HDl,  Tempo, 
Wilson;  Authorised  dealer:  I  mile  oft'  1-95.  No 
sales  tax.  i  tela  whit  Amateur  Supply.  7 1  Meadow 
KuaiL  New  Castle  DE  1972U,  328-772«. 


Columbus  GA 

KUNWOOIJ— VAESU— DRAKK 

The  worlds  most  r'arUa.vEic  amateur  show- 
room! Vou  gotta  see  it  to  believe  id  Radio 
Wholesale.  2(111  Auburn  Avenue,  Columbus 
CA  3 1906,  561-7 WHK 


Boise  ID 

AJ/lti.  Ami  don ,  Ameco,  ARRL,  B&W, 
Callbotik,  Collins,  CuihCrafl,  Dcntron. 
Hustle^  ICOM,  Jim-Pak,  RDK+  MFJ,  NPC\ 
Nyet  Sains,  SST,  Swan,  Ten-Tec,  Wanzer* 
Wilson.  Custcim  Rleeimriies,  1209  Umiufr*  a\  t 
Buist  LU  A37IJ6,  lk>b  W7&C  344-5084, 


Preston  ID 

Ross  WB7BYZ,  has  the  Largest  Stock  of  Ama- 
icur  Gear  in  (he  Iniermountain  Wirst  and  the 
Best  Prices.  CaJt  me  for  all  your  ham  needs. 
Kits*  Distribiiiin^,  78  So.  State f  Presinn  J I  > 
83263,  852-0830. 


Terre  Haute  IN 

Your  ham  headquarters  located  in  the  heari  of 
the  midwest.  Hm>sier  Electronics,  Inc.,  43U 
Meadows  Shopping  Cenler*  P.O.  Box  2001, 
Term  I  lame  IN  478*2,  23*1456, 


Litlleton  MA 

The  ham  More  pi  N.E,  you  can  rely  on,  Ken- 
wood, I  COM,  Wilson,  Yaeso.  Denfron,  KLM 
amps,  B&W  switches  &  wattmeters  Whistler 
radar  detectors N  Bearcat,  Regency,  antennas  bv 
l.ar*en,  Wilson,  Hustler,  GAM.  TKL-CUM  Inc. 
(munui  millions.  &  Heclronies,  675  Great  ltd.. 
Hi.  1 19,  I  itllenm  MA  IH4ML  486  31)41). 


Laurel  MD 

Kenwood,  Drake,  ICOM,  Ten-Tec,  Swan,  Den- 
tron,  Tempo  and  many  ham  accessories .  Alsu 
computers  by  Apple  and  Esidy.  CaEl  loll  free 
I  4fXV63H-44^6,  The  Comm  Cenler,  inc.,  Laurel 
Hata—  RU  L98,  Laurel  MI)  20810. 


51.  Louis  MO 

Experimenter's  paradise!  Electronic  and  me- 
ehanical  components  tor  computer  people, 
audio  people,  hams,  robot  builders,  experi- 
menters. Open  six  days  a  week.  Gateway  Llee- 
Imnio  (  orp.+  8123-25  Pajje  Blvd.,  St.  I  outs 
MO  63130,  427-6116. 


Syracuse™ Rome- Utica  NY 

Featuring:  Yaesu,  tCOM,  Drake,  Atlas,  Den- 
Ironn,  Ten -Tee,  Swan,  Tempo  j  KLM,  Hy- 
Gain,  Motley,  Wilson,  Larsen,  Midland 
Southwest  Technical  Products.  You  won't  be 
disappointed  with  equipment/service.  Radio 
World,  Oneida  Guunly  Air poii -Terminal 
Building,  Oriskaity  NY  13424,  337^2622, 


PMIa.  PA/Camden  NJ 

Waveguide  &  coaxial  microwave  components 
&  equipment.  Laboratory  grade  les;!  instru- 
ments k  power  supplies.  Buy,  sell  &  trade  all 
popular  makes,  HP,  GRS  FXR,  ESI,  Soremen, 
Singer,  etc.  Lecirofik  Research  Labs.,  1423 
lern  Ave.,  Camden  NJ  IHtUM,  541-4200. 


Columbus  OH 

All  major  brands  featured  in  the  biggest  and  heM 
ham  store  for  miles  around.  Come  in  and  twist 
the  knobs  before  you  buy.  We  ship  LLP. 5.  too. 
Universal  Amateur  Radio,  Inc.,  1280  Aida  Or., 
Reynuldshurg  (Cohimbus)  OH  43068,  866-4267. 


Houston  TX 

Experimenter's  paradise!  Electronic  and  me- 
chanical components  for  eompuier  people, 
audio  people,  hams,  robot  builder^  ex- 
perimenters. Open  six  days  a  week.  Cartway 
FJeelmnics  ENe„  8932  Darke res.1 ,  Houston  TX 
77063.  978^6575, 


Sau  Antonio  TX 

Complete  2  way  service  shop.  Call  DeeT  W''5FSP. 
Selling  Antenna  Specialists,  AvamL  i\zden, 
Bird,  Hy-gain,  Standyrd  commimications, 
Genavc,  HeEtry,  Cush Craft,  Dielectric,  Hustler, 
K'OM,  MFrJ,  Nye>  Shure,  Swan,  Tempo,  len- 
Tec  and  others.  A|tplianee  &  Luuipment  Go., 
I «ii-..  23 1 7  Vance  Jackson  Road,  San  Antonio 
TX  78213,  734-7793. 


DEALERS 

Your  company  name  and  message 
can  con  rain  up  ro  25  words  for  as 
little  as  $150  yearly  (prepaid),  or 
$15  per  month  (prepaid  quarterly), 
\o  mention  of  mail-order  business 
or  area  code  permitted.  Directory 
text  and  payment  must  reach  us  60 
days  in  advance  of  publication.  For 
example,  advertising  for  the 
November  issue  must  be  in  our 
hands  by  September  1st.  Mail  to  73 
Magazine,  Peterborough  NH 
03 4 58.  A  TTl\':  Nancy  Ciampa. 


propagation 

by 

J.  H.  Nelson 

Due  to  unforeseen  circumstances,  J.  H.  Nelson's  "Propagation" 
was  unavailable  this  month.  His  column  will  resume  soon. 


Social  Events 


from  page  167 

Features  will  include  a  gigantic 
flea  market,  an  ARRL  movie,  an 
audio/visual  tour  of  a  Heathkit 
factory,  a  Novice  forum,  an  XYL 
program,  and  a  CW  contest. 
Talk-in  on  146.22A82.  For  tickets 
or  an  information  package,  send 
an  SASE  to  Box  164,  St,  Joseph 
M I  49085. 

REVERE  MA 
OCT  19 

The  19-79  Repeater  Assoeia- 
tion  of  Maiden  MA  will  hold  its 
first  annual  flea  market  on  Sun- 
day, October  19T  1980,  from 
11:00  am  to  4:00  pm  (sellers  will 
be  admitted  at  10:00  am)  at  the 
Beachmont  VFW  Post,  150  Ben- 
nington Street,  Revere  MA.  Ad- 
mission is  $1.00,  Sellers1  tables 
are  $5.00  i  n  advance  and  $7-50  at 
the  door,  if  available.  Talk-in  on 


.19/. 79  and  .52.  For  table  reserva- 
tionsf  send  a  check  to  19-79  Re- 
peater  Association,  PO  Box  221, 
Maiden  MA  02148, 

SO  GREENSBURG  PA 
NOV  8 

The  Foothills  ARC  will  hold  its 
annual  Swap  &  Shop  on  Satur 
day,  Novembers,  1980,  at  the  St. 
Bruno's  Church  (n  South 
Greensburg  PA,  Doors  will  be 
open  from  9:00  am  until  5:00  pm, 
Dealers  are  welcome.  The  main 
prize  is  a  complete  HF  antenna 
system,  including  a  triband 
beam,  a  40-foot  tower,  a  rotor, 
thrust  bearing,  and  cable.  Sec^ 
ond  prize  is  an  Icom  IC-2A  hand- 
held. Talk-in  on  146,07^67  and 
.52.  For  advance  table  reserva- 
tions, phone  Jim  Yex  WB3CQA 
at  (412)-256-3531,  For  more  infor- 
mation, phone  Chuck  Harnman 
WB3HZM  at  (412)837  9194. 


Ham  Help 


I'm  looking  for  a  Heath  HW-8 
transceiver.  Please  include 
description  and  prepaid  prices. 
Thanks, 

Dante  Ventriere  KA4JRE 
17831  NW81  Ave, 
HialeahFL  33015 

Has  anyone  made  any  im- 
provements to  the  Heathkit 
SW-717  receiver?  I  would  like  to 
include  them  on  mine. 

Jose  Faginas  LU7AI M 

Conde  2556  PB  DTO  D 

Buenos  Aires 

Argentina 

I  am  in  need  of  the  schematic, 
parts  manual,  and  alignment  in- 
structions for  an  EICO  235  pro- 
fessional VTVM.  If  needed,  I  will 
copy  and  return  any  materials, 

R.L  Wood  WA7DNN/KH2 

51  Betel  Palm  Rd.  (NCS) 

FPO  San  Francisco  96630 


I  would  be  happy  to  pay 
postage  both  ways  if  someone 
would  loan  me  a  copy  of  the 
manual  for  an  EICO  723  60-Watt 
CW  transmitter, 

Greg  Magarie  WA1V1L 
33  Barnesdale  Rd. 

Natick  MA  01760 

I  am  a  subscriber  to  your  mag- 
azine, and  new  to  ham  radio.  I 
have  a  question:  is  there  a  way 
(simple)  to  add  a  sldetone  to  my 
Heathkit  DX-60A  transmitter?  I 
quite  frankly  don't  see  how.  CW 
Is  impossible  without  it!!  How 
can  you  tell  what  you  are  send- 
ing???? 

If  anyone  can  help.  I  would 
appreciate  it. 

John  Comney 

Box  1248 

AFAF 

Gila  Bend  AZ  85337 
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Tomorrow's  Technology -Here  Today! 


THE  YAESU 
FT-207R 


The  "horse-and-buggy"  days  of  crystal-controlled 
handles  are  gone!  Yaesu's  engineers  have  har- 
nessed the  power  of  the  microprocessor,  bringing 
you  800  channels,  digital  display,  memory,  and 
scanning  from  a  hand-held  package.  Only  with 
Yaesu  can  you  get  these  big  performance  fea- 
tures in  such  a  compact  package* 


BNC  Antenna  Connector 


Squelch  Control  and 
Tone  Squelch  On/Off 


FALL  $349  SPECIAL ! 

includes 

FT-207R 

-9  BATTERY  PACK 
:-9B  WALL  CHARGER 
AND  MINI  EARPHONE 


Audio  Gain  Control 


Clear/Busy  Auto  Scan  Selector 
Earphone  Jack 
^^■^—  Repeater/Simplex  Offset  Switch 

-* Remote  Speaker/Mike  Input 


Mike 


4-Digrt  LED  Readout 


Priority  Channel 


Keyboard  Entry 


Keyboard  Lock 


SPECIFICATIONS: 


Channel  Busy  Lamp 


Transmit  Indicator 


On/Off 


5  kHz  Up 


Frequency  coverage:  144-146  MHz 
Number  of  channels:  800 
Emission  type:  F3 
Batteries:  NiCd  battery  pack 
Voltage  requirement:  10.8  VDC 

10%,  maximum 
Current  consumption: 

Receive:  35  mA  squelched  (1 50 

mA  uftsquelched  with  maximum 

audio) 

Transmit;  800  mA  (full  power) 

Case  dimensions:  68x181  x 54  mm 
(HWD) 

Weight  {with  batteries):  680  grams 


HhLow  Power  Switch 
(Bottom  of  Case) 


Circuit     type:     Double     conversion 
superheterodyne 

intermediate  frequencies. 

1st  IF  =10, 7  MHz 

2nd  (F=45S  kHz 
Senslttvrty:  0  32  uV  for  20  dB  quieting 
Selectivity :  t  7.5  Khz  at  60  dB  down 
Audio  Output:  200  mW  at  10%  THD 

Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


TRANSMITTER 

Power  Output:  2.5  watts  minimum  /200mW 

Deviation!  -  5  kHz 
Spurious  radiation:  -60  dB  or  better 
Microphone:  Condenser  type 

(2000  ohms) 

OPTIONS 

U0-C7  Leather  Carrying  Case 
VM-24  Remote  Speaker/Microphone 
Tone  Squelch  Unit 


The  radio. 


ISO 


YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way,  Paramount  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  ctr.,  98 12  Princeton-Olendale  Rd., Cincinnati ,OH  45246 


Processor,  N/W  switch,  IF  shift,  DFC  option 


MIC -©-CAR  AFGAIN-gHRF  GAIN 


tun     i  r    n 


I.  L      *   J.  u 


fKiNwooq 


SEND 


MODE 

sse 

CW        .        H£V 


REG 


PHONES 


VFO 


JO 


T3E!" 


*  \lJL?^4o'«, 


,_,   PHOC      VOX        ALC         FIX 


MIC 


JL     OFF        M*M 


,*■■ 


VFO 


CAL  ON 


-fllT-©-IF  SHIFT 


BAND 


24.6 


28.6 


POWtR 


RIT  NAN      RfATT        NB       A 


OFF        WIDE        OFF  OFF 


I305/V 


An  incredibly  compact,  full-featured,  all 
solid-state  HF  SSB/CW  transceiver  for 
both  mobile  and  fixed  operation.  It 
covers  3.5  to  29.7  MHz  (including  the 
three  new  Amateur  bands!)  and  is 
loaded  with  optimum  operating 
features  such  as  digital  display,  IF  shift, 
speech  processor,  narrow/wide  filter 
selection  (on  both  SSB  and  CW),  and 
optional  DFC-230  digital  frequency 


controller.  The  TS-130S  runs  high  power 
and  the  TS-130V  is  a  low-power  version 
for  QRP  applications. 

Ask  your  Authorized  Kenwood 
Dealer  about  the  compact,  full-featured, 
all  solid-state  TS-130  Series. 

NOTE:  Price,  specifications  subject  lo  crtange  without  notice 
and  obligation. 


55 


KENWOOD 

, .  .pacesetter  m  amateur  radw 

TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  I  COMPTON,  CA  90220 


Optional  DFC-230  Digital 
Frequency  Controller 

Allows  frequency  control  in  20-Hz  steps  with 
UP/DOWN  microphone  (supplied  with  DFC-230). 
Includes  four  memories  (handy  for  split-frequency 
operation)  and  digital  display.  Covers  100  kHz 
above  and  below  each  500-kHz  band.  Very 
compact. 


